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Action of the Philadelphia Council in 
Relation to Electrical Matters. 
At a meeting of the Electrical Committee 


of Councils of Philadelphia, held in Select | 


Council Chamber, June 16, the sub.commit- 
tee to whom was referred the general ordi- 
nances regulating the laying and construc- 
tion of underground wires, electrical con- 
ductors, conduits cables and tubes in the 
city of Philadelphia, 
with an affirmative recommendation. ‘The 
ordinance was read, and a motion was made 
by Mr. Hoffman to strike out the clause 
which requires all corporations to give a 
bond of $5,000 that they will pave all open- 
ings made by them, and keep the street in 
repair for a period of five years, and substi- 
tute $10,000. 

«* The work will be done under the super- 
vision of the chief of the Electrical Depart- 
ment,” said Mr. Law- 
son, ‘‘and very little 
damage can be done. 
In my opinion, $5,000 
is sufficient.” 

** All these compan- 
1es are wealthy,” said 
Squire McMullen, ‘‘and 
they can afford to give 
a bond of $20,000 if it 
was required.” After 
some further discussion, 
the motion was defeat- 
ed, and the ordinance 
was directed to be re- 
ported to Councils fa- 
vorably. 

An ordinance grant 
ing permission to the 
Electric Pneumatic 
Transit Company to 
place pneumatic tub:s 
under a number of 
streets, was also directed 
to be reported with 
a favorable recommen- 
dation. The streets un- 
der which the tubes 
will be laid are Li- 
brary street to Fourth, 
to Spruce, to Walnut, 
to the Delaware; on 
Walnut street to Fifteenth ; on Fifteenth, 
from Carpenter street to Fairmount avenue; 
on Market, from Fifteenth to the Schuyl- 
kill; and on Fourth street, from Library 
to Callowhill streets, with the privilege of 
connecting their tubes with buildings along 
the said streets. The ordinance gives 
the city the free use of the tubes for 
the transaction of municipal business. 
A representative of the company, who 
was present, informed the committee that it 
was their intention to commence the work of 
laying the pneumatic tubes as soon as the 
ordinance was approved by Councils, so as to 
complete it during the summer. 

The ordinance of the Keystone Light and 
Power Company to lay conduits under the 
streets of the city for the purpose of con- 
necting with and furnishing incandescent 
lights to dwellings and places of business, 
was also favorably acted upon. 

A sub-committee reported negatively on 
the ordinance grantmg the Philadelphia 
Time Telegraph Company the privilege of 


reported the same | 





ee ag 
ea net rf 











placing its metallic currents across the high- ‘The Schuyler Electric Light Company—| segments. This renders heating of the com- 


ways in the territory bounded by Market 
and Walnut streets and Delaware avenue and 
Fifth streets, for the purpose of connecting 
with all buildings where the tenants lease or 
use one of the electrical clocks of the com- 
pany. Charles M. Henry representing the 
company, sta'ed that it was the intention to 
furnish electric clocks at the rate of 50 cents 
per month, and furnish all customers with 
accurate time by electricity. All the com- 
pany desire is to stretch a single wire in the 
territory named. 

‘*T can’t see,” said Mr. Abrams, ‘‘ how 
this Company can have the audacity to come 
here and ask for an overground privilege 
when we are doing all we can to get the 
wires underground.” 

“They will go under when the others 
come down,” said ’Squire McMullen. 


unin 





Their System of Incandescent mutator impossible, and entirely free from 
Lighting. sparking. Consequently, the turning of the 
Our readers have been pleased to note| commutator is rendered very seldom neces- 
from time to time the steady progress and | sary and the expense of a new commutator 
the rapid steps into the foremost rank of | or repairs of old one almost never necessary. 
electric lighting which have been constantly | The bearing line will run for weeks without 
referred to and described in our columns. attention 
Owing to the rapid growth of their arc| The standard sizes of these machines at 
lighting business, with a few instances of | Present manufactured Ly the company are 
isolated lighting, in Philade:phia and other | of 50, 100, and 300 lamps capacity; they be- 
cities, and the addition of a few small incan- | lieving that in the majority of cases these 
descent machines for supplementing the arc | sizes are preferable for almost all purposes, 
lights in their numerous central stations, the | but in exceptional cases where for special re- 
Schuyler Company has heretofore made the | quirements a larger machine is rendered 
subject of incandescent lighting necessarily | necessary, the company are manufacturing 
one of secondary consideration. | larger sizes. 
Their electricians, however, have not been| The lamps which we also illustrate are of 
idle in this department, and the company is|an elegant pear shape, with a graceful 
now prepared to furnish incandescent lights | filament. They are made to correspond to 








Fie. 1.—Tue New Scuuyier INCANDESCENT 300 LIGHTER. 


Chairman Graham was also opposed to the 
passage of the ordinance. He would be in 
favor of it if the Company was willing to 
place their wires underground. 

After some further discussion, the ordi- 
nance was referred to Councils with a favor- 
able recommendation. 

—————_ +> 

—— A large private electric-lighting in 
stallation has just been inaugurated at the 
London terminus of the Great Western rail- 
way. The whole district lighted is 1; miles 
long, and covers 67 acres of ground ; 4.115 
glow-lamps of 25 candle-power each are 
used, 93 arc-lamps of 3,500 candle-power, 
and 2 arc-lamps of 12,000 candle-power. 
The two dynamos employed are those of Mr 
J. E. H. Gordon, and weigh 45 tons each, 
one-half of which is due to the ten-foot re- 
volving magnet wheel, which runs at 146 
revolutions per minute. The electro motive 
force is 150 volts. The mains are all under- 

ound, and the glow-lamps are all in paral- 
el arc. Two lines of steam-pipe supply the 
engines, and a third dynamo is kept in re- 
serve. 





for isolated plants or for central stations. 

In their new 300-light machine is shown | 
what they claim is the most economical of | 
the incandescent dynamos yet built. These | 
machines are built of either 60 or 100 volts | 
as required. They are of the same pattern | 
as the regular arc machines of this com- | 
pany’s make, that is, to say with the drum | 
armature, with the regular self-lubricating | 
boxes. Their tests show that the machine 
possesses an efficiency of 92 per cent. It has 
no compound wiring, but is wound with | 
plain shunt. 

Every machine is automatically self-regu- 
lating at a constant speed, and requires no 
outside fixtures for governing same. This 
regulation is so close as to govern the bril- 
liancy of the lamps to within 5 per cent., 
#e., if 99 lamps out of 100 are turned out, 
it is claimed the brilliancy of the remaining 
lamp would not be increased but 5 per cent. 

This machine is built with the new com- 
mutator, consisting of a slate center and 
lignum vite division strip between the brass 





the requirements in dif- 
ferent cases of 60 or 
100 volts. The socket 
commends itself to 
those using the incan- 
descent lights from the 
facility with which the 
lamps can be removed 
and a new lamp substi- 
tuted, the lamp simply 
being held in place by 
stiff brass springs which 
fit into a groove extend- 
ing the entire circum- 
ference of the lamp, 
and the connection 
being made in the cen- 
ter by means of a spring 
entirely unconnected 
with the outside brass 
ring holding the lamp, 
thus rendering the con- 
nection always certain, 
and one impossible to 
weaken with use. 

The filament, the 
manufacture of which 
is a trade secret, is of 
a bright gray color, and 
is as hard as steel. It 
is of long life, and, 
owing to the careful 
tests and assortment in the factory, an 
absolute uniformity of color is produced 
in every lamp. The disadvantage of the 
discoloration of the glass, on account of 
the depositing of the carbon thereon, 
has been overcome in this new lamp. 
The company has adopted the standard 
of 20 candle-power for their lamp, be- 
lieving it the most convenient and satisfac- 
tory to both manufacturer and purchaser. 
A very high standard of efficiency has been 
reached in this lamp, which they state is 
from 2} to 3 watts per candle. This mean 
figure is found to give a just mean between 
wants of power on the one hand, and short 
life on the other. The connection between 
the lamp and the socket is one in which the 
lamp can be turned in either direction when 
cleaned, and produces a better contact the 
more it is handled. 

The new multiple switch, shown in Fig. 
4, is one which revolves in either direc- 
tion, ani cannot be twisted off, as is the case 
in the switches which turn in but one direc- 
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tion. This switch has a double break of 
contacts and a quick snap action. All the 
parts are interchangeable. The handle is in- 
sulated, consequently there can be no out- 
side connection, and no unpleasant tingle re- 
sulting therefrom. 

These lamps can be used indiscriminately 
on ap arc circuit with distribution box, 
which the Schuyler Company has been in- 
troducing for some time, and which we will 
describe in a later issue. Suffice at present 
to say that this distributor is now being 
widely used in the central lighting stations 
where the company has established its arc 
lights. Where this distribution box is used 
special insulated sockets are made for addi- 
tional safety. 

We have only described herein the main 
features of the Schuyler incandescent sys- 
tem, inasmuch as many additional details, 
such as safety fuses, etc., have not such an 
important bearing upon the success of their 
system as an efficient dynamo, possessing 
durability in all its parts; a lamp which has 
a happy mean between economy and life ; a 
socket which admits of the removing of the 
lamp and the replacing of the same as many 
times as may be necessary during the entire 
length of time which the system is used, 
without weakening or repairing any of its 
parts, and one which possesses the additional 
advantages of allowing the entire outer case 
to be removed without detaching any of the 
connections, and exposing the entire interior 
of the socket for examination and cleaning. 

In a future issue we will, in addition to 
describing the distributor which the Schuyler 
Company have brought out, illustrate a new 
series lamp for burning on the arc circuit, 
without any intervening apparatus for dis- 
tribution. 

—__—_ be —_—_ 
‘What Must Gas Companies Do With 
the Electric Light ?”’ 


At the second annual meeting of the Ohio 
Gas Light Association, held at Springfield, 
Ohio, March 17 and 18, 1886, Mr. T. A. 
Bates read a paper under the above title. 
The report of his address as it appears in the 
American Gas Light Journal is as follows: 

“The wording of the subject assigned 
me I take to mean, ‘ What attitude must the 
gas companies assume toward the electric 
light companies to counteract the effects 
of the opposition of the latter?’ I also as- 
sume that a statement of results of opera- 
tions in actual experience is wanted, reiegat- 
ing to each member the duty of deciding for 
himself (as he assuredly will) what is best to 
do in his individual case. Certain conditions 
and circumstances in connection with our 
business preclude the adoption of any fixed 
method of procedure, either in details or 
tuken asa whole. ‘Thus it becomes the duty 
of each company’s representative, in listen- 
ing to the varied—and often conflicting— 
statements at our meetings, to take these into 
consideration, to carefully sift them all, and 
treasure up for future use that which he 
thinks is most applicable to his needs. 

‘- All are doubtless aware that when the elec- 
tric light first promised to become a factor in 
the problem of public and private lighting, 
every member of the gas fraternity whose 
opinion we either read or heard of, predicted 
for it a speedy failure and permanent retire- 
ment from the field. You need hardly be told 
(hut it has not retired —as yet. Soon the subdi- 
vision of the electric current was spoken of, 
and laughed to scorn. It was nevertheless 
accomplished ; and preparations were made 
for the manufacture, on an extensive scale, 
of the pear-shaped bulb, wiih the hair-like 
loop inclosed, and with which some of us 
have become so painfully familiar. But of 
this, as of other subjects—naphthaline, to 
wit—it has been my endeavor to avoid that 
feeling of contempt which too great famili- 
arity usually breeds. At that time, and 
when the Western Gas Association was in its 
infancy, an honored member thereof, widely 
known for his acquirements, asked the priv- 
ilege of a secret session. There he told us, 
as a result of personal and thorough investi- 
gation, that he was fully convinced the in- 
candescent system of electric lighting had 
come to stay; that the effec. of the new sys- 
tem on the use of gas would be disustrous, 





and that it were better for us to trim our 
sails to meet the breeze He also, at the 
same time, made some very practical sugges- 
tions as to how this could be done. To say 
that, after the meeting, he was (privately) 
most heartily cursed and condemned is put- 
ting it mildly. He would have been called 
a ‘‘Mugwump,” had that name then been 
coined. While it is true his predictions 
have as yet been by no means fulfilled, still, 
in some cases, and with rome of us here, the 
prognostication has bordered for a time upon 
the line of verification. 

‘*T mention this incident (by no means the 
only one) as showing our intolerance of opin- | 
ion. If at our meetings we ask for an opin- 
ion, and it be honestly given, let us not, 
because contrary to our own, laugh at the 
giver. 

“Without attempting a compilation of 
statistics, or bringing forward a mass of 
figures as proof, I think it would be useless 
to attempt to deny that the application of 
electric light is on the increase. In other 
words, it is to-day used in more cities or 
towns than was the case six months ago. 
And it is equally futile to assert that the in- 
candescent system, by reason ot its greater! 





securing patrons. To these the company 
gives a really excellent light—remarkably 
free from interruption of any kind. Under 
these circumstances it is not to be supposed 
the gas management of both places will have 
like opivion of the opposition. 

‘Many gas men have a panacea for all the 
woes of opposition—this is especially so of 
those who have not yet tasted its sweets ; it 
is good gas and low prices. These are, in- 
deed, excellent cards, but do not always 
‘rake in the pot.’ We have other comforters 
who are continually telling us (and proving 
it, too) that electric light—particularly the in- 
candescent—cannot be made as cheaply as 
gas. With these I have no argument, being 
of their own opinion ; but what consolation 
is this knowledge to a gas company that, by 
reason of this opposition, has seen its in- 
come growing beautifully less, and its sur- 
plus as utterly ‘gone’ as the honesty of the 
‘Ohio Boodlers?’ I will venture the asser- 
tion that there is more than one company in 
the State that would be in the same position 
after two years of well-managed opposi- 
tion. 

‘*Possibly the experience of the company 
I represent may prove of interest to you. 


Fias, 4 AND 5.—THE NEw ScuHuy.Ler INCANDESCENT MULTIPLE 
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adaptability to private lighting, is the more 
dangerous to us asa competitor than is the 
case with the arc. When the subject of the 
electric light as opposed to gas is discussed, 
we are usually consoled by the statement 
that, ‘While we may have lost some con- 
sumers, the demand for increased lighting, 
caused by the use of the electric light, has 
more than offset our loss, and that we sold 
more gas this year, with competition from 
the electric light, than we did last year with- 
out it. This may all be true ; but have you 
kept up the ratio of increase of former 
years? Further, have you not been forced 
to make concessions to your consumers other 
than you would have done but for this oppo- 
sition ? 

‘‘{ doubt very much if the electric light 
has proved a blessing to any gas company in 
whose territory it has located. Neither do I 
think all gas companies encountering this 
opposition suffer alike. In the city of ‘A’ 
the gas company—wuile not exactly idolized, 
as in the city of Richmond, Ind.—may be in 
very good standing with the people. The 
electric light company, by injudiciously 
placing its stock with obnoxious individuals, 
and by giving an unsatisfactory service to its 
patrons, may first fail of securing a large 
consumption, and then weary the patience of 
those it has secured through the imperfec- 
tion of the lighting service rendered. In 
‘B’ the conditions are reversed. The most 
energetic citizens, or those possessed of varied 
and extensive influence, are secured as stock- 
holders. Every energy is bent, and every 





influence is brought to bear to the work of 


The facts here given have been gathered 
with care, and the figures will tell, briefly 
but eloquently, what we have had in the 
shape of a * blessing in disguise.’ May 13th, 
"84, the engine of the Circleville Electric 
Light Company first turned wheel. The 
system is the ‘Edison Incandescent ;’ capacity 
of plant, 1,000lamps. They have now some 
1,600 lights wired, about evenly divided 
between 10 and 16 candle lamps—the plant 
being worked pretty well up to its full 
capacity. Up to the 1st instant their charges 
have not been based on any regular schedule, 
but claimed to regulate their rates in agree- 
ment with those charged by the gas company, 
and statements made by their consumers are 
so conflicting that it. is impossible to give 
the prices really charged. Beginning with 
the first day of March, meters were to be 
placed, and the charges were to be reckoned 
as follows : 

Electric light equivalent to 5,000 cubic feet 


OF BE OF TOD, esccivccssescstsctnal $2.00 per M. 
Electric light equivalent to 5,000 cubic feet 
and under 10,000...............06+ $1.90 per M. 
Electric light equivalent to 10,000 cubic feet 
and under 20,000........ccce.ecse $1.80 per M. 
Electric light equivalent to 20,000 cubic feet 
RINE 0B cain ii evinencasdesvestescbigh $1.75 per M. 


“The gas company has also raised its 
prices to correspond—charging, however, 
but $1.00 per 1,000 cubic feet for gas used in 
cooking, heating, or motive power. 

‘‘The light furnished has been very good, 
and the accidents—so frequent elsewhere— 
comparatively few. A comparison of the 
two lights for general effect leads me to the 





conclusion that the electric light has been 
more pleasing to the public by reason’ of the 
clear whiteness of its rays, and the almost 
entire absence of heat; but we also find that 
Hocking coal, with a mixture of 12 per cent. 
of West Virginia cannel, gives a 19-candle 
ga3 that rivals it in whiteness. When burned 
in a Siemens-Lungren 12-feet burner, the gas 
entirely eclipses the electric light. As to the 
relative light-giving qualities, the Rumford 
shadow test proves the light from a 10- 
candle electric lamp to be equal to that given 
from a 5-feet Sugg or Bray fishtail burner. 
In all candor, I must say:our people seem to 
be well pleased with the quality of both 
lights. 

“‘The question of the cost of producing 
the incandescent electric light has been 
handled by abler persons. Neither can I go 
into that question with the minuteness I 
desire. I will, however, give a few figures 
which I think cannot be successfully dis- 
proved. From these your own conclusions 
can be drawn as to the money made by the 
electric lighting people. The plant in 
Circleville represents $10,000 in first mort- 
gage bonds; $15,000 in second mortgage 
bonds; and $30,000 of stock—in all, $55,000. 
‘ ‘©The coal used in the engine room of their 
works, in 1885, was one-half of 1 per cent. 
more than all of the coal used at our gas 
works in the same year, and cost them more 
perton. Theirreceipts, in December last, were 
less than one half those of the gas company. 
This would, however, be an unfair compari- 
Son for them the year through. They had 
existing contracts at so much per light per 
month for the year, while the gas company’s 
receipts are based on actual consumption, 
and vary, between summer and winter 
months, 40 per cent. or over. Under the 
most favorable circumstances, however, we 
can safely say their receipts were far less in 
’85 than were those of the gas company, and 
the latter supplied gas at an average price for 
the year of $1.12} per 1,000 cu. ft. If, under 
this condition, the gas company, with but 
$26,000 of stock, failed to earn expenses, the 
dividends of the electric light company, with 
$55 000 stock and bonds, can be easily com- 
puted. 


*‘ Now, as to the results of this fight with 
respect to the gas company. In 1881 it was 
decided to make such reduction in price of 
gas, from time to time, as the increased busi- 
ness of the company would justify. In that 
year the price was lowered from $3.33 per 
1,000 cu. ft. to $38. Again, in ’83, a reduc- 
tion was made to $2.60. In ’84, before the 
electric lighting plant went into operation, 
a cut was made to $2 per 1,000 cu. ft., and 
from beginning of the opposition operations 
to end of ’84 price of gas was $1.50; from 
January, ’85, to end of September, ’85, gas 
was sold at $1: in October, November and 
December, ’85, for $1.50; or an average for 
the year of $1.12} per thousand. 

‘Theoretically, consumption of gas in- 
creases iu an increasing ratio with the de- 
crease in price. How did this hold good in 


our case ? 
Per cent. 
Decrease in price of gas, ’81........... 10 
si fg oe Cais bee 13 
ig ee eek 32.66 
“és ” Sie oy REL Be 35.75 
Increase in private consumption....... 6.9 
” = = ells vee 2B: 10.1 
i = a), |e creed 28.5 
” ” 7 Sk eee 9.5 


Or, as a summary of the five years, we have: 
Total decrease in price of gas, 66.3 per cent. ; 
increased private consumption, 56.25 per 
cent. 

‘The company’s income in ’85, with in- 
creased sales equal to 36.25 per cent., was 
but 61.75 per cent. of income in 1881. There 
being no material change in price of coal and 
labor in this period, it is not astonishing that 
the company found itself sometime ago with. 
out a dollar of surplus. 

‘*T have as fully and brietly as possible 
given all the facts bearing on this question 
which were obtainable, or that could be veri- 
fied. We must now devote a few words to 
the methods to be adopted to meet the oppo- 
sition of electric light. To any company 
threatened I would say—carefully canvass 
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your town, and if you find your consumer | all the floors. The duty of the lineman ends rr would like some of the interested brethren | 


have the electric light fever badly, put in at the roof, and in each case he has to bring a | to point out wherein I am wrong. 


your own plant and give them the light, 
You can operate it at less cost than any one 
else; and your surplus (if you have any) 


is better in this shape than if spent in fight- | 


ing an opposition company. If you already 
have the opposition, or decline to act on this 
proposition, then make a careful examina- | 


tion of the workings of your company. | 


Sce that the best economic results are ob- 


tained; fix the lowest possible dividend your | 


stockholders will accept, put the price of 
gas at the very lowest rate consistent with 
making the same; have, then, a committee | 
of influential citizens, or of council, exam- | 
ine your books, and certify to the fact that 


such figure is the lowest possible one consist- | 


ent with making a legitimate return on your 
Publish this report freely 


investment, 


| written order from bis company before the 

janitor will permit him to visit the cable 
boxes. Once there, a glance tells him the 
proper connection. 

No unsightly wiring is visible anywhere, | 
and by having the entire building fitted by 
|one cupable contractor a system has been | 
secured that saves annoyance to every occu 
| pant, and delights the electrical companies. 
|A Few Figures Relating to Elevated 

Electric Railways. 


Editors Electrical Review : 


| vated railways, in the Revrew, called to| 


in| mind a few figures which I made for my | electrical 


Yours truly, 
No Axe To GRIND. 
New York, June 18. 


N. B.—Any one replying need not use any 


higher estimate of efficiency of either dyna- 


mo or motor, as I won’t believe them. 
ee 
A Plea for the Boston Elevated Electric 
Railway Franchise, 
Editors Electrical Review : 

In your issue of June 12th was printed 
the testimony of C. J. H. Woodbury before 
the Massachusetts Legislature’s Street Rail- 
way Committee, and, as you headed it “ An| 


Mr. Woodbury’s article on electric ele-| Able Review ot the Situation,” and speak 


| editorially of Mr. Woodbury as “ that able 
engineer anil most excellent 


the community; furnisb good gas, and leave | own satisfaction, a short time ago, and| authority,” you seem to give his remarks 


the rest to time. The American people are | 
credited with the possession of a keen sense | 
of justice, and this will apply to financial as | 
well as to personal privileges. Assure the | — 
public you are giving them the low- 
est rates, and the better element 
will support you. You will be as 
sure to see the sale, consolidation, or 
utter collapse of that opposition as 
you see day follow night. I must 
also enter my humble but earnest 
protest against the suicidal policy 
of a gas company (at least of the 
size of the majority of those repre- 
sented here) putting rates of gas 
below a living price, and that price 
based on your present consumption. 
I say your increased consumption 
will not (there may be a rare ex- 
ception) make good a cut of forty 
to sixty per cent. in your former 
prices, unless those were extortion- 
ate—in which latter case you de- 
serve to be buried under opposition 
and the curses of the community. 
I favor low prices for gas, but 
advise caution in scaling down. 


—_ —— 


Good Interior Electrical Work. 

The new and magnificent build- 
ing, 40 and 42 Wallstreet, built by the 
Manhattan and Merchants’ National 
Banks jointly, at an expense—lot 
and all—of about $3,000,000, has 
just been completely wired for all 
electrical necessities and conve- 
niences, the contract being done by 
the Western Electric Company, of 
this city, under the supervision of 
Mr. W. E. Gavit. The work is 
first-class, and in many instances 
Mr. Gavit has made use of new 
and original methods which deserve 
particular mention. In all, there is 
probably ten miles of wire inside of 
the building, the contractor having 
made use of the water pipe flues, 
six in number, which pass from 
top to bottom of the building. The 
telephone wires are incased in 
speaking tubes, placed alongside 
of the water pipes and other thickly 
covered wires, and these being weil 
grounded, induction from any of 
the numerous strong currents of 
the telegraph, messenger or ticker wires 
is completely suppressed. The interior 
of these six flues are reached on each 
floor by removing a small section) of the 
wooden casing—a matter of a moment and | 
a screw driver—and the wires properly tag- | 
ged can be seen ready for use. Every room, 
through the medium of the flues, is wired for 
telephone, messenger and ticker service, the 
circuits of the two latter numbered so a box 
or ticker can be easily looped in; and at the 
orifice in the speaking tube will always be 
found the end of the telephone wire, prop- 
erly tagged to show its location in the cable 
box on theroof. All wires are brought to the 
roof chiefly by cable, located in the terminal 
boxes fitted with lighting arresters, and then 
carried to the basement, where they enter 
the different flues and become useful in sup- 
plying whatever form of electrical signalling 
is desired in the various offices and suites on 


Fria. 


| which may be of interest to your readers: 


your sanction. Moreover, you call theman 


100 horse-power at 4 Ibs. per horse-power | ‘“‘ unimpassioned and unprejudiced statement 


per hour. 
= 400 lbs. } ton at $4 = 80 cents. 
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—Tue New ScavuyterR INCANDESCENT 
LAMP AND FILAMENT. 


100 horse-power at 2.5 lbs. per horse-power 
per hour. Compound condensing engine = 
250 Ibs. 4 ton at $4 = 50 cents.’ 

Best dynamos in market working com- 
mercially will not return over 80 per cent. of 

| energy (dynamic) expended. 

Best motor in market working commer- 
cially will not return over 70 per cent. of 
energy (electrical) expended. 

Loss in transmission 15 per cent., 
tance ete. Hence: 

100 horse-power less 15 per cent. resis- 
tance = 85 horse-power less 85 per cent. dy- 
namo loss=72 less 70 per cent motor loss=50. 

Hence, to exert 100 horse-power at motor 
you have to calculate a loss of 50 per cent. 
Consequently 50 per cent. x 2 = $1.00 cost 
per 100 horse-power exerted by motor as 
against 80 cents by locomotive engine. 

Iam aware that my figures do not agree 
with those of Prof. Farmer, and others, still 


resis- 





High pressure locomotive engine | of existing and undisputable facts.’’ 





I beg 
jexve to dispute some of those facts and to | 


Fie. 3.—Tue New Scuvuyier INCANDESCENT 


Lamp, WITH CONNECTIONS SHOWN. 


assert that if the statement of the case was 
unprejudiced, it was at least unfair. It 
seems to me, however, that an unprejudiced 


witness would not have spoken at length of | 
fruitless inventions of half a century ago | 


without telling at equal length why they 
were fruitless, and how they have no practi- 
cal bearing whatever on the points at issue. 

But the “ undisputable facts” are more 
important, indeed so important that [ request | 
to consider them se) tatim : 

Mr. Woodbury said: ‘‘The whole con- 
sideration of the practical application of 
electro-mo ors has been expressed in the | 
future tense.” Yet, while he was speaking, | 
a score of electro-motors driven from a cen- 
tral station were doing practical work within 
a mile of where he stood, work that was 
paid for at so much a horse-power. Surely 
he ought to have known that for many | 


months electric power has been commer. | 





| power is concerned. 


cially sold in Boston, New York, and foreign 
cities. 

“‘The hopes of inventors and wishes of 
capitalists to fill the demands for a practical 


| electro-motor have accomplished little ex- 


cept promises.” Yet so practical are some 
of the motors now in the market that the 
factories cannot fill the orders fast enough. 
This shows what power users think of it. 

‘* Electro-motors have been used on nu- 
merous short lines of passenger railway in 
places selected where the conditions would 
be peculiarly favorable for any street rail- 
way.” Yet at Baltimore there is a two-mile 
road with only 300 feet of continuous level ; 
the curves are from forty to ninety feet 
radius, and the grades run as high as 330 
feet to the mile. The route is very crooked. 
Surely these are not peculiarly favorable 
conditions. 

Mr. Woodbury says it is unproven whether 
the loss in conversion, transmission und re- 
conversion is not greater than the gain from 
using stationary engines, and continues : 
‘Certainly such an increase of economy has 
not been disclosed in regard to any 
of the small surface street railways 
in experimental operation. [Notice 
that the word experimental lets 
out the Baltimore road, otherwise 
he would find it hard to explain 
the fact that it costs on the Balti- 
more road only $3 per car per day 
for power, and were there only 50- 
foot grades it would cost’30 per cent 
less.] In the famous Port Rush 
Railway, only one-quarter of the 
power of the water-wheels is con 
verted into work by the electric 
motor in practical operation.” Yet 
engineer Traill told the Inventors’ 
Institute last year that the cost of 
electricity generated by water-power 
a mile distant was one quarter that 
of steam used on the same railway. 

Mr. Woodbury implies that be- 
cause it would take 5,000 horse- 
power to run New York’s ‘‘L” 
trains, that might be generated by a 
single dynamo or by many dy- 
namos connected. He did not even 
hint that stationary engines, witha 
few dynamos to every mile of track | 
might do the work. He ignored the 
possibility of a single central sta- 
tion with groups of dynamos, each 
group connected by a separate con- 
ductor with a single section of track 
as long as its machines could work. 

The rest of the testimony was 
devoted to that honorable argument, 
** Because a thing hasn’t been done, 
it shouldn’t be done.” Admitting 
that 95 of every 100 men fail in 
business, do you tell a man not to 
go into business ? 

Because of the delay in the experi- 
ments on the New York ‘‘L” 
roads, he argues that an electric 
elevated railway system is not yet an 
accomplished fact. So do you, 
Mr. Editor, when you say, ‘* We 
hope and expect that some one, some 
day, will invent an electric elevated 
railway system.” Did either you or 
Mr. Woodbury ever try to find out 
the reason of that delay in NewYork? 


| Did you ever think that it might be the fault 


of men rather than methods? And wouid you 
argue that because a single set of experi- 
rents was not pushed to completion, that 
the thing experimented with was necessariiy 
a failure? I understand that the companics 
pushing at least two electric railway systems 


| are ready to equip at least one elevated struct- 


ure whenever it shall be erected, and will 
guarantee its successful operation so far as 
The Massachusetts 
Legislature, no doubt partly because of Mr 
Woodbury’s testimony, have denied these 
people even the chance to demonstrate their 
ideas in Boston. If electricians and electric- 


‘al papers and Legislators everywhere should 


take the same discouraging position, when 
will these people ever get the chance ? 


Rospert Lvce, 
Boston, June 14, 
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Another interesting phase has appeared in 
the Pan-Eleciric telephone cuse. The origi- 
nal owners, the Messrs. Rogers, have filed a 
bill in equity praying for a dissolution of 
partnership and a general accounting, and 
claiming damages in the amount of $100,000 
from Messrs. Garland, Harris, Atkins, Jobn- 
ston, and Young. In addition to the claim 
for damages the bill states that the Attorney 
aan and other defendants have pockcted 
the great bulk of the cash profits of the Pan_ 
Electric speculations, besides about $2,900,_ 
000 in the stock of the local sub-companies, 
and that they have brought the enterprise 
into disrepute by their underhand methods, 
and by their cowardly anxiety to screen their 
own reputations at the expense of the plain- 
tiffs’. The most original and improbabie 


statements that the enemies of the Bell Tele- 
phone Company have sent forth concerning 
that corporation have not equalled the offi- 
cially admitted state of affairs and designs 
on the public of the Pan-Electric schemers. 





The National Telephone Exchange Associ- 
ation, which meets at the Southern Hotel, 
St. Louis, Sept. 7th, will be attended by not 
only a majority of all the Eastern members, 
but an increase of attendance of gentlemen 
connected with the Western companies is as- 
sured. St. Louis, which is the home of 
Vice-President Durant, will, no doubt, exert 
herself to see that these wide-awake visitors 
are well entertained. 





Japan is making rapid strides towards 
what is considered civilization from the 
European standpoint. On March 1, by Im- 
perial decree, 1t was ordered that the ‘‘ im- 
perial university shall have for its objects 
the teaching of such arts and sciences as 
are required for the purposes of the State 
and the prosecution of original investigation 
in such arts and sciences.” 





The Brown Electric Company, whose 
automatic converter was described in our 
issue of March 13, have made arrangements 
for the removal of their works from Chicago 
to Pittsburgh. They have lately made con- 
siderable improvement in their converter, 
simplifying and perfecting it. It now seems 
to work to greater advantage than ever. 
The company are developing their work and 
promise to occupy what seems to be an im- 
portant part of the electric lighting field. 





The apparent remarkable enlargement of 
the filament of an electric incandescent lamp 
on becoming white hot is explained by the 
fact that when some of the nerve ends of the 
retina of the eye are excited by light the ex- 
citemept extends to some degree to the 
neighboring nerves. Thus a narrow white- 
hot wire or thread affects, especially from a 
distance, more nerve fibres of the retina than 
really receive the light rays, and the sensa- 
tion is that of a large wire. This is the 
phenomenon called irradiation. 





Colonel William T. Newman, of Atlanta, 
carries an empty right-arm sleeve. The 
colonel has a telephone in his office, and was 
at first puzzled to know how he could pull 
down the lever, which is on the right-hand 
side of the telephone. The trouble was 
overcome by an ingenious contrivance. A 
string was tied to the lever and a stirrup was 
allowed to dangle just above the floor. The 
colonel now pulls down the lever with his 
foot. 





‘*They have some original characters in 
these mountains (Maryland and West Vir- 
ginia). Once I heard a really eloquent ser- 
mon at a church 10 miles from Deer Park. 
But you can imagine my surprise when, in 
the midst of a burst of rhetoric, the reverend 
orator clasped bis hands in ecstacy above his 
head, and, lifting his eyes heavenward like a 
saint, exclaimed: ‘ My friends, all the world 
shouted for joy when the good news of 
Christ’s birth flashed over the wires.’”— 
Senator Davis of Maryland. 





UNDERWRITERS’ INSPECTION. 

New York City can undoubtedly lay claim 
to the most unique method of handling elec- 
trical questions of any city in the country. 

The system at present in vogue consists in 
carefully ascertaining whether a man knows 
anything whatever of electricity. If his ig- 
norance be shown to be complete, then he 
becomes eligible as Commissioner of Elec- 
trical Subways or Inspector of the Board of 
Fire Underwriters. Why this is thus we 
don’t pretend to say—only such is the fact. 
As commissioner of subway a moderate de- 
gree of ignorance is perhaps excusable, but 
as inspector of fire risk it is simply criminal. 
The Board of Fire Underwriters of this city 
are areputable body of men, and we would 
suppose that self interest, if nothing else, 
would show them the necessity of placing 
the inspectorships in the hands of competent 
and entirely disinterested electricians. We 
contend that an ante-deluvian sea captain, 
backed by the president of a seventh-rate in- 
surance company, are hardly the men to en- 
trust with seeing that the rules of the board 
are strictly observed. 





ELECTRIC ELEVATED RAILWAY. 


We print elsewhere a letter from a corre- 
spondent in Boston taking exception to 
the statements of Mr. C. J. H. Woodbury, 
in his article on Electric Elevated Railways, 
and to our editorial comments upon the 
same—published in a recent issue. We 
stated that the paper was an unimpassioned, 
and uaprejudiced statement of existing and 
indisputable facts, and that we hoped and 
expected that some one would some day in- 
vent an electric elevated railway system. 
and we meant just what we said. So far as 
we are aware, no one has yet solved the 
problem of electric propulsion. Every now 
and then startling articles appear in the daily 
press, saying that—now we have it; Mr. So- 
and-So has overcome all the difficulties, and 
that shortly we will be wheeled along by 
that wonderful and unseen agency, electricity. 
By turning to the advertising columns of the 
same journal we will, as a rule, find that a 
very limited amount of stock of the So-and- 
So company can be had at 103 or there- 
abouts, and that immediate application 
should be made for the same at the office of 
Catch-em & Squeeze-em, No.—Wall St., etc. 
The ELEcTRICAL REVIEW wishes here to put 
upon record that it is not published for the 
purpose of bolstering any stock-jobbing 
operation. We, on the other hand, are 
always ready to aid any legitimate enterprise 
tending to the advancement of the science of 
electricity. Weshould be happy and pleased 
to record the fact that electric elevated rail- 
Ways were a commercial success, but we 
can’t do it—our conscience will not permit 
it. 

We do not wish to be understood as saying 
that the projectors of the Boston enterprise 
were attempting to float a stock-jobbing 
scheme, for such is not our belief. We are, 
however, of the opinion that the gentlemen 
concerned were somewhat premature, and 
should bear in mind the directions for making 
hare pie—‘“‘ First catch your hare.” 








ELECTRICAL NEWS OF THE WEST. 


A fierce thunder shower struck the south- 
ern portion of Wisconsin and the portheru 
part of this State on the 15th instant. The 
lightning was brilliant, the thunder loud and 
at times continuous. In Milwaukee the sig- 
nal officers announced a fall of one inch of 
rain during the storm. 





The Milwaukee Telephone Company has 
recently elected an auditor, Mr. John D. 
McLeod, latterly with Harrison & Green, 
railroad contractors at Milwaukee, to fill 
the place vacated by Will Roberts, who has 
accepted a position away up towards Lake 
Superior. 





Wednesday the 16th a thunder storm in 
and around Chicago played some curious 
pranks in the city. A small frame barn at 
372 West Fourteenth street was set on fire, 
and the entire neighborhood seemed more or 
less affected by the heavy induction. Miss 
Kate Shannon, who was in the house in front 
of the barn, was terrified by the influence, 
ran toa neighboring house, fell exhausted 
and fainted, remaining insensible for some 
four hours and a half. An old lady standing 
in a house in the rear of the barn avers that 
the lightning came so near that she thought 
it struck her, and was so affected as to re- 
quire her to keep her bed for a couple of 
days, while a girl of 13 years felt something 
‘*creep quickly through her,” and burst into 
tears. Two boys, standing near the barn, 
claim they were lifted and thrown two or 
three feet. 





The Association of Railway Telegraph Su- 
perintendents met on the 16th instant at Hotel 
Ryan, St. Paul, Minn., President C. W. Ham- 
mond in the chair. Matters of particular inter- 
est to telegraph and railroad men, such as 
character, dismissals, application blanks for 
employes, and especially the best methods of 
preventing useless telegraphing on railroad 
lines, all of which questions went into the 
hands of committees. Additional members, 
to the number of nineteen, were admitted, 
and a committee was appointed to report a 





signal in place of that abomination in the 
telegraph alphabet which represents the 
cipber in numerals. 
“ They fought in the field, and they fought in the 
hall, 
The forests re-echoed their fierce battle call, 
Till thousands had fallen, the great with the 
small, 

Why fought they? A zero—just nothing at all.” 

A. R. Swift, of the C., R. I. & P., was 
elected president for the coming year; Geo. 
L. Lense, of the N. Y. & M. E., vice-presi- 
dent, and present incumbent, P. W. Drew, 
secretary and treasurer; Long, Green and 
Morely were appointed a committee to select 
the next meeting point—sort of train dis- 
patchers as it were, to prevent collisions. 

The delegates were entertained in the 
p. m. by the Chamber of Commerce, and 
in the evening went over to Proctorknott- 
ville, late Duluth, as guests of the Northern 
Pacific and Duluth road. 

The new president has a peculiar faculty 
as an entertainer, and is known to retailers 
of twice told tales, as the man who carries a 
chestnut, which he is not at all backward in 
displaying for the inspection of that class of 
speakers, 





The Mutual Union has commenced its 
underground work on La Salle street. The 
route will reach the new North Western 
offices, and continue to the Illinois Central 
offices via Lake street. This much accom- 
plished, all their wires on the south will be 
out of sigbt for all future time. 





Somewhere down in Ohio somebody had 
trouble with an electric light plant, and sued 
the company on account of a little difference 
of opinion as to the necessities of the case. 

Mr. Man felt—or his attorney felt—that a 
small amount of expert testimony from 
Chicago would be a good thing for him to 
spring on the defence, and accordingly an 
afhdavit was framed and arranged so that all 
the expert needed to do was to sign it and 
hold up his right foot or hand, and say 
**I do,” when sworn. It was so easy, so 
simple, so thorough. 

But the expert had a little time to spare, 
and read the cunningly devised document 
before signing, and then—didn’t sign. 

It stated that in Chicago all the electric 
light plants were in the business portion of 
the city, where the noises of the machinery 
were drowned by the ordinary noises of the 
street. 

It stated that in a residence portion of the 
city it would be a positive nuisance. 

It stated that in addition to the nuisance 
of the noise, the jar and ratile of the ma- 
chinery would endanger the safety of the 
building in which it was placed, and 

‘“* Mair of wonderful and awful, 
Which e’en to name wad be unlawful.” 

Before the interview was over the legal 
gentleman concluded that he could get along 
pretty well without the expert's testimony. 





Grammes & Ulrich, 104 Madison street, 
are putting in a new Ball unipolar plant of 
arc and incandescent lights. Mr. Foree 
Bain, the inventor of the system bearing his 
name, and who having closed out bis connec- 
tion with that company is now running an 
electrical business of his own, received the 
contract for putting in the work, and is 
doing it in first-class shape. 

The incandescent portion of the plant is 
on the arc circuit, but run through H. P. 
Browu’s converter. Mr. Raymond, of the 
Ball Company, has furnished a new insulator 
of his own invention which certainly dis- 
counts the drawer knob for inside work. 
The insulator is of the clamp variety, and 
the wire may be drawn much tighter than 
with the knob, while no tie, kink or knot is 
needed to hold it in position; and when 
from any cause the line becomes slack it may 
be tightened without trouble. The whole is 
arranged too, so that a long or short screw 
may be used to reach the wood beneath the 
plaster, and thus make a positive and firm 
attachment, which is not always a_possi- 
bility with the drawer knob. 





A recent decision of a coronor’s jury in 
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the case of the death of E. B. Schaum, 
killed by electricity at Pittsburgh, says vir- 
tually that “‘the current was diverted by 
direct contact of the electric light wire with 
the awning frame.” There is no good reason, 
no fair excuse now for contact with av awn- 
ing frame. Every electric light plant should 
be so arranged that at the light the wires 
cannot come in contact with an awning 
frame, It is feasible to raise and lower the 
lamp without the long loop of wire formerly 
necessary to this accomplishment. 





The Electrical Supply Company at Chicago 
furnishes a hanger for a very moderate sum 
which entirely does away with the necessity 
for those abominable loops, and prevents 
any such accident as the one above referred 
to. They will send descriptive circular on 
request. 

Minneapolis is wrestling with the under- 
ground problem through its common coun- 
cil. 





The recent decease of Mr. C, W. Ross, 
assistant general superintendent of the Cen- 
tral Union Telephone Company, necessarily 
deranged the company’s distribution of its 
territory among the superintendents. Mr. 
C. H. Wilson, who was also an A.G.S, 
with headquarters in Chicago, has been 
located at Columbus, much to the dislike of 
Mr. Wilson’s friends hereaway. While these 
are all anxious for Charley’s success in life, 
and rejoiced at any advancement he may ac- 
complish, there is still a deep and manifest 
regret wherever the fact becomes known that 
Charley Wilson has left Chicago. To the 
people of Ohio, whe do not know Mr. Wil- 
son, we can and do cheerfully indorse him 
as a gentleman in all that the word implies. 





Col. Lyncb, broker at 146 La Salle street, 
gives the following as telephone stock values: 


6 ee ee ee $350 @ $360 
Central Unio... ..0sscccesss 455@ 47 
Michigan...... cbs mien eee Ree 63@_ 65 
DRIED, ose de ds ccwaiowen 15@ 18 
Great Southern ............... 29@ 30 
Great Southern, Script, 90 

cents on the dollar. 
CO vc ction 4-3 590045 18 @ 20 
Rocky Mountain Bell.......... 40@ 45 
Missouri and Kansas .......... 54@ 56 
Missouri and Kansas, Script, 55 

cents on the dollar. 
TINE So nindcsctecusndar<tsess 1@ 17 
Cunmibortand... . scien svcsvicnse 6 @ 7 
i) ne rere 103 @ 105 
Bell of Missourh:. ....6.66sc0se- 147 @ 150 


CurcaGco, June 21, 1886. 





BOSTON ELECTRICAL NEWS. 

There is a seaside hotel, which we may 
call! by the Norse name of Norumbega, 
fortunate in a system of electric annuncia- 
tors and signals. You may call for most 
anything under the sun, from ice-water to a 
hack. In case of fire, instructions are given 
to press the button nine times, and if after 
waiting two minutes an attendant does not 
come, the signal is to be repeated. This re- 
minds us of a rule in a book on “‘ Emergen- 
cies and How to Escape Them,” that in case 
of fire one should put a wet sponge over the 
face and lie down on the floor and wait for 
aid. 





In the good old times, now long past, the 
more enterprising of rulers were wont to 
wander round their capitals in the dead 
hours of the night, or visit distant provinces 
with name and clothing changed, and great 
were the benefits of such supervision to both 
ruler and ruled. In these days of republican 
simplicity our legislators travel in palace 
cars, feast on the fat of the land and never 
fail to give full information of intending 
visits, presumably that good accommoda- 
tions may be provided. 

A committee of the Massachusetts Legis- 
lature of full-grown men, seventeen strong, 
made a trip to Edgartown, Martha’s Vine- 
yard, and bravely visited the jail. Summon- 
ng all the courage they possessed, they were 
ed around the institution by a little girl. 





Nantucket, once the queen of the whaling 
fleet, was next visited, and here they met 
with better success—the jail had une prisoner, 
and he kindly led the committee around and 
explained to them that he had full charge of 
the institution. The return was successfully 
and triumphantly made, the entire trip cost- 
ing about $300. Would it not have been 
cheaper to have brought the jails. or at least 
the inmate, to Boston for examination. The 
Governor might have pardoned the Nan- 
tucket man, but perhaps he thought that too 
expensive, and a watchman for the Nan- 
tucket jail must needs be employed. If it 
takes three days to visit one inmate of a State 
institution, how long will it take to visit the 
whole number who board at the State’s 
expense? 





A law, passed some years ago by the Massa- 
chusetts Legislature, prohibits the manu- 
facture of gas containing more than a speci- 
fied amount of ammonia, sulphuretted hydro- 
gen and carbonic oxide, and any town in 
which the gas has been found three times in 
one year to contain more than the specified 
are allowed to fine the gas company $100. 
The law, so far as it referred to carbonic 
oxide, was designed to prevent the introduc- 
tion of water-gas, which contains a large per- 
centage of that element. However, as car- 
buretted water-gas has a higher illuminating 
power than coal-gas, it will be seen that no 
town would fine a company for making su- 
perior gas. 





Cross TaLK.—It is whispered that the 
voting together in the General Court is an 
example of the influence of induction, the 
third house often acting as the inductorium ; 
that some thunder storms are needed to pro- 
duce ozone to clear away the rubbish and 
give an early adjournment ; that the eleva- 
tors run no faster to give the slow mind 
time for reflection ; that cerlain gas people 
are whistling to keep up their courage, and 
investigating the electric light on the sly ; 
that the man who knows nothing of elec- 
tricity looks wise and ‘says to his neighbor, 
‘*Tt’s in its infancy ;” that the consolidation 
will open the way for the consideration of 
electro motors for the street cars; that an 
attendant who tells a visitor to an electric- 
light station that the friction of the brushes 
generates the electricity, might profitably 
study up the subject; that a number of 
Boston's theaters are considering the intro- 
duction of the incandescent light ; that a 
dude, explaining a dynamo to some dudeenes, 
exclaimed as some oil was put in the cups: 
“See, the oil is put in there, don’t you 
know, and then is—aw—electrified, and then 
—aw—goes to the awk light, don’t yer 
know.” 

Boston, Mass., June 22, 1886. 

Electric Light and Water-Gas from the 
Same Plant—Successful Installation at 
Cottage City, Martha’s Vineyard, Mass, 
(Special Correspondent E.ecrricat ReviEw.] 
On the 19th of June the electric hght (arc) 

plant was started at Cottage City under the 

most favorable auspices. In November, 

1885, work was commenced on a water-gas 

plant of new design, the purpose being to 

combine the more improved devices of both 
gas and electrical engineering. During the 

severe winter the work progressed, and a 

short time ago gas was supplied to con- 

sumers. The holder has a capacity of 40,000 

cubic feet, while the generators can produce 

150,000 cubic feet per day. An extra num- 

ber of purifiers is used, so that one or more 

can always be open for recharging without 
disturbing the flow of the gas. The system, 
the invention of Mr. Burdett Lvomis, of 

Hartford, Conn., is a novel departure from 

the methods hitherto in vogue, and will, by 

the economy in fuel and attendance, admit 
of the production of fuel-gas at so low a cost 
that its introduction for the purposes of do- 
mestic heating and cooking, and in manufac- 
turing processes, will be only a question of 
time. It has long been an established prin 
ciple in the science of combustion processes 
that a downward draft through the fire and 
grate-bars was a far better method of burning 
fuel than has hitherto been pursued. In the 





Loomis process air under pressure passes 
down through the fire and _ grate-bars, 
enters the superheaters built of vertical 
columns of fire-brick, and the waste 
heat, after doing the work of heating the 
superheaters, passes through a boiler before 
entering the chimney. Enough heat in this 
way is saved to supply all steam necessary 
for the gas plant and a considerable amount 
for the electric plant. When the coal has 
been raised to incandescence, and the super- 
heaters are white hot, steam is admitted to 
the superheaters, where it is thoroughly super- 
heated before passing into the fire. Enter- 
ing the lower part of one fire it passes up 
through it, and next passes through a second, 
entering at the top and passing out at the 
bottom, the second furnace thoroughly con- 
verting the gases into carbonic oxide and 
hydrogen gases. The second superheater is 
now reached, and oil is sprayed into a cham- 
ber, volatilized and passed into the super- 
heater. Oil is added only in making illu- 
minating gas. After one run of gas is 
made the fires are blasted, and steam is now 
passed into the second superheater first and 
passes through the apparatus in a course op- 
posite to that in the first run. By the re- 
versal of the current the fires are kept bright, 
thus utilizing completely the fuel employed, 
the combustion being perfect. In this ap- 
paratus fuel is employed that could not be 
utilized by any other process—anthracite 
coal dust, coke breeze (thrown away in large 
quantities by coal gas companies), bitu- 
minous slack and even sawdust. Competent 
experts, sent here within the last two weeks 
to examine the apparatus for using bitu- 
minous coal for making water-gas, have pro- 
nounced it a complete success. 

The electric plant consists of two 30-lizht 
Ball unipolar dynamos, driven by a slide- 
valve engine manufactured by Pitken Bros.. 
Hartford, Conn. Two separate circuits are 
run, amounting. in all, to about four miles 
of wire. The current developed is eight 
amperes, and an ingenious indicator, con- 
sisting of a vertical solenoid, enables the 
current to be exactly regulated. In cir- 
cuit there is included a lamp of peculiar 
construction, which is placed in the dynamo 
room. When the proper strength of cur- 
rent is passing through the lamp in the out- 
side circuit, the carbons of this lamp, which 
is called the “signal light,” are close to- 
gether. When, by an increase in the speed 
of the engine, or by turning off lights in the 
circuit, the current increases, the mechanism 
of the signal light causes the carbons to sep- 
arate and form an arc, thus introducing suffi- 
cient resistance to keep the current uniform. 
The attendant, noticing the increased bril- 
liancy of the signal light, can, by moving 
the brushes, reduce the current until it no 
longer burns. Variations of speed and load 
are thus compensated for automatically, and 
as soon as the position of the brushes is 
changed, an amount of power proportionate 
to the amount of lights turned out is saved. 
The power consumed is six-tenths of a horse- 
power for each 2,000 candle-power lamp. A 
six-ampere machine of the same type has 
given, in a recent test, two and one-quarter 
1,200 candle-power (half arc) lamps per 
horse-power, as measured by the dynamom- 
eter. 

The steadiness of the light was a subject 
of much favorable comment on the part of 
townspeople and summer visitors, and the 
result is the more remarkable if we con- 
sider that the motive power is a slow stroke 
throttle governor engine. This installation 
deserves especial notice as a pioneer in the 
field of combined electric and gas plants. 
The utilization of the waste heat of a gas 
works for the generation of motive power 
for a dynamo has here first been realized. 
The station is so conveniently arranged that 
one man can manufacture gas till dark, and 
then run the engine and dynamos, so simple 
and easy is their management. In many 
sections of the West bituminous slack can be 
bought for 50 cents per ton, and at this price 
for fuel arc lights and fuel gas can be pro- 
duced at an extremely low rate. 

Cottage City, with the combination of gas 
and electric lights will become one of the 





most attractive seaside resorts on the Atlantic 


coast. The Baptist camp meeting at the 
Highlands, and the Methodist camp at Cot- 
tage will be thoroughly illuminated with are 
lights. The tabernacle and grounds of the 
Methodist camp have twelve lights, and 
whatever may be said on the rostrum, it may 
be confidently affirmed that the arc lights 
will not hiss. 


—— o[ He ————_ 
The National Improved Telephone Com- 
pany Directed to Stop Operations, 

Judge Pardee has rendered a decision in 
the case of the American Bell Telephone 
Company vs. National Improved Telephone 
Company, on the application of the Crescent 
City Telephone Company, to be allowed to 
dissolve the injunction on bond. 

The decision is as follows: As intimated 
on the hearing, the motion to bond the injunc 
tion pendente lite heretofore issued against the 
Crescent City Telephone Company must be 
denied. Considering, however. solely the 
matter of inconvenience to the public, we 
think that the said company should have a 
short delay, say from sixty to ninety days 
in which to wiod up its business, and this 
we are disposed to grant; provided, how- 
ever, that said company shall not make any 
new contracts nor renew any old ones, and 
shall remove instruments as fast as contracts 
expire, and that their business shall be, 
closed up in the time mentioned. 

An injunction in favor of the Bell Com- 
pany and against the Long telephone has 
just been granted at Parkersburg, W. Va. 


—— +e —— 
To Record Telephone Messages. 

Mr. W. E. Irish, formerly of Sunderland, 
England, now of this city, claims to have 
a patent antedatingC. A. Bell’s, whose inven- 
tion relating to the recording of sound was 
illustrated in the ELecrricat Review June 
12. The claim is made that the Irish inven- 
tion will record telephone messages, and is 
an instrument about eight inches high and 
six inches broad, and can be attached to any 
telephone. All the mechanism is encased. 
A call bell and lever to set it in motion are 
provided. Whena person begins to speak 
into the telephone, the lever automatically 
starts the mechanism, and a glass pen, freely 
suspended, is caused to move in unison with 
the sounds emitted, and to describe them (a 
special sound alphabet being necessary) upon 
a reel or on sheets of paper, something after 
the manner of the submarine cable syphon 
recorder, a distinct sign being given for 
every sound, Anink reservoir feeds the pen. 
The person receiving the message will hear 
it and also see it recorded at the same time, 
thus providing a duplicate record. European 
patents were secured by Mr. Irish in 1884. 
—- 

Ozone. 
Editors Electrical Review : 


Mr. W. P. Dewey will, I think, find the 
undermentioned method a very simple and 
inexpensive one for generating ozone from 
phosphorus. Have a shallow glass or ware 
vessel made with bung hole in the center 
of the top. The bung should have a tube 
passed through the center for collecting the 
ozone as generated. Pour distilled water 
into the vessel to the depth of half the 
diameter of the phosphorus intended to be 
used. The phosphorus should be thoroughly 
cleaned by scraping before inserting it into 
the vessel. Ozone will be rapidly generated 
and may be collected through the tube in 
the cork. W. E. I. 

New York, June 21, 1886. 

F >> 

The public will watch with interest, 
says the New York Tribwne, the suit J. 
Harris Rogers has begun against Attorney- 
General Garland, Senator Harris and their 
associates of the Pan-Electric Company, for 
$100,000 damages and breach of contract. 
When Railroad Commissioner Johnston, 
president of the Pan-Electric Company, 
wrote that “all concerned” were likely ‘‘ to 
be considered by the public as swindiers,” he 
realized what was in store for the Pan- 
Electric statesmen. It is not surprising that 
men who“ were ready to deceive the public 
should play false to their benefactor, Mr. 
Rogers. They have pocketed some $40,000 
in cash, and millions in stock, without any 
return te Mr. Rogers, though they ed to 











t a satisfactory charter. As they failed tq 
9 so, he now sues them fur damages, 
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«*, The Metropolitan Telephone Com- 
pany, of this city, is rapidly increasing its 
list of subscribers. 


«*, The International Bell Telephone Com- 
pany has declared a dividend of 3 per cent. 
on the capital stock, payable July, from the 
profits of the six months ended June 30. 


«*« It seems that the wire men, particu- 
larly the covered wire men, were never 
Dusier since they were born. All of which 
is cheerfully accepted as an indication of the 
udvance of the world electrically. 


«*»« A game of base ball between the nines 
of the telephone and Western Union tele- 
graph companies, at Kansas City, Mo., was 
played recently, and resulted in a victory for 
the telephone boys by the score of 21 to 4. 


»*» An item from a Chicago paper is to 
the effect that the underground wire problem 
is being speedily solved in that city. The 
wires are being fast buried, and will all be 
down by winter; and more significant still, 
the various electric companies confess that 
the service is greatly improved by the chavge. 


«*» Some one writes the Review over the 
signature of ‘‘ Station F,” New York, to the 
effect that he had ‘‘ received money, letters, 
drawin.s, etc., from L. H. Everett, the 
‘latest inventor’ of the telephone, long after 
his attorneys claim that he disappeared.’ If 
© Stauon F” knows where Lancelot Hope 
Everett is at the p-esent time, now is an 
excellent time to let his information be 
known. 


«*» The activity in the electrical business 
is well illustrated by the work being done at 
the branch house of the Western Electric 
Company in New York City. Over 200 
men are employed, and six large floors are 
occupied by skilled employes. Mr. H. B. 
Thayer, manager of the New York house, 
deserves much praise for the earnest and in- 
telligent work he has done here, the results 
of which are shown in the increasing busi- 
ness, 

«* Bills in equity have been filed in the 
Uniied States Circuit Court at Philadelphia 
ou behalf of the American Bell Telephone 
Company, asking to have the following in- 
dividuals aod firms enjoined from using 
telephones claimed to be infringements upon 
the complaiuant comp iny’s patents : Joseph 
H. Bokel, Savery Bradley, Maurice Hayes, 
C. J. Heppe, Simon Hochheimer, Paul A. 
Swartz, David H. Bowen & Son, William T. 
Dowler & Son, J. P. Matheim & Co., Isidore 
H. Sultzbach, Cuming & Patterson and 
Liveright, Greenewald & Co. 


«*» The action of the Council of the city 
of Indianapolis, Ind., in allowing the Central 
Union Telephone Company to keep its poles 
and wires standing till the new telephone 
company should be ready to come in, has 
been concurred in by the Board of Aldermen. 
A lengthy communication was received from 
the Citizens’ Co-operation (Wallace) Tele- 
phone Company, through John Caven, presi- 
dent, explaining why it had not made more 
rapid progress in getting its plant in, It was 
very difficult to put up poles and wires while 
those of the Central Union were left standing. 
A proposition had been made to President 
Phillips, of the Central Union, looking to the 
purchase of its plant, but no reply had ever 
been received to the letter. It took time to 
prepare the necessary papers, to select a site 
for an exchange, and to arrange numerous 
other details. The franchise had been 
granted only twenty-three days before. The 
com; any had supposed the Central Union’s 
plunt would be out of the way by June 1. 
The co-operative company, the letter claimed, 
was getting ready as fast as possible under 
the circumstances, 


|the mildest of men, 





*, The New York and New Jersey Tele | 
| phone Company has gained over 300 sub | 
|scribers since January Ist, 1886. 
| seems to be quite a general telephone demand 
| in all the larger cities, and several companies 
| are able to report sa'isfactory gains. 


There 


«*, By the by is it not remarkable that 
men who would not 
threaten even a boy, will assume the most 
bellicose tone and most aggressive attitude 
while talking over a telephone with Jobn L. 
Sullivan himself? Distance appears to lend 
not only enchantment, but bravery. 

x", This week the Bell Telephone Com- 
pany, by Messrs. Storrow and Dickerson, its 
counsel, ask the Uni'ed States C rcuit Court 
at Parkersburg, W. Va., to grant an injunc- 
tion against the Long Telephone Company. 
It is said that Chief Justice Waite, will sit in 
the case. If he should grant the injunction 
the Government counsel in the Pan-Electric 
National Improved suit to annul the Bell 
patent would derive as little comfort from 
his action as they did from the recent de- 
cision at New Orleans) ‘the manufacturer 
of the Lung Telegraph instruments says that 
the difference between them and the Pan- 
Electric instruments is so slight that be can- 
not explain it. 





Fie. 1.—ViEw oF PooLF AND McIVER's 


TELEPHONE CALL APPARATUS, 


Telephonic Call Apparatus. 

This invention, illustrated in this edition, 
is intended to provide telephone companies 
with the means of opening call offices for the 
use of the general public, without having to 
provide attendants at those offices for the 
purpose of receiving the payments and regu- 
lating the time allowed to each user of the 
instrument. The expense of this attendant 
would, in the great majority of cases, com- 
pletely swallow up the whole receipts from 
this source; besides, the company would run 
the risk of being cheated. By the use of this 
apparatus the cost of providing the call 
offices is restricted to the value of the instru- 
ment and the expenses of collection. Trades- 
people, it is thought, will be quite generally 
glad to have them in their shops for the sake 
of the customers they attract. 

The inventors are Poole & Maclver, of 
Manchester, England, and the apparatus has 
been in use since January, 1885, in Manches- 
ter, Blackburn, Preston, Dublin, Blackpool. 
Oldham, Ashton and other places in Great 
Britain, and has, says Hugineering, given 
satisfaction. A large amount of money is 
collected weekly from these call stations. 





Fic, 3.—INDICATOR FoR CENTRAL 
STATION. 











Fic. 2.—INTERIOR VIEW OF POOLE AND McIvER’s TELEPHONE CALL APPARATUS. 


x", The Board of Aldermen last night 
concurred in the action of the Council 
whereby the city of Indianapolis will be per- 
mitted to have the benefit of telephone ser- 
vice, despite the effort to prevent it by an ig- 
norant and corrupt legislature. It has taken 
the two municipal bodies a long time to 
reach a conclusion on this matter; but the 
people are to be congratulated upon the fact 
that sober. second-thought common sense 
finally prevailed. Nearly all the newspapers 
of the city, except the Journal aid their 
best to cut off from our business men the use 


of the telephone, and relegate the city to the | 





The makers of the apparatus are Smith, 
Baker & Co., of Manchester. 

The usual price charged for three minutes’ 
use of the telephone, when speaking to a 
subscriber in the same town, is threepence, 
and when speaking to one in another town, 
sixpence. The former amount is paid in 
bronze coins, which are put into a ‘slit in 
the apparatus, like the opening in a child’s 
bank, and the latter paid in silver and put 
into a smallerslit. The coins descend through 
a shoot, and are delivered into a pan on a 
pivoted beam, so balanced that it will tilt 
under the weight of the money. If a suf- 


ways of village life; but we were unable to | ficient weight of coins be inserted, the beam 


see how the indulgence of a stupid, blind | 


is overbalanced, shooting its load into a 


‘the call has been received. This indicator is 





double, and is conducted like a relay, so that 
a record may be kept, if desired, of the 
amount of money received at each public call 
apparatus. The current, which is sent to 
line by the insertion of the coins into the 
box, passes first round ap electro-magnet. 
To the armature of this magnet there is 
attached a lever, which, upon being moved, 
performs two offices. It moves a pawl round 
a ratchet wheel a certain distance, and at the 
same time connects the telephone to line. 
The ratchet wheel is kept constantly rctating 
by clockwork at such a speed that it requires 
three minutes to return the paw] to its origi- 
nal position, when the contact between the 
telephone and line is broken. During these 
three minutes the operator at the central sta- 
tion asks the number of the subscriber 
wanted, and then connects up the lines, if 
they be free. He then sends a current to the 
call station, again operating the electro-mag- 
net, and moving the pawl afresh, so that the 
caller has a clear three minutes in which to 
hold his conversation, after he is put in com- 
munication, and he can furtber see how the 
time goes, as a finger connected with the 
paw] moves over a graduated are. If the 
time should prove insufficient, another pay- 
ment must be inserted into the box, and thus 
the communication will be automatically 
restored. 

In the engravings, Fig. 1 is a general out- 
side view of the apparatus, showing the 
slits for the insertion of the money, and the 
scale of minutes with the finger which in- 
dicates how the time is passing. Fig. 2 
shows the interior of the box Fig. 3 repre- 
sents the indicator at the central station. 
The money is placed iu one of the slits A A 
and runs down the shoot B on tothe lever C, 
on which it falls flat, and always in the same 
position. This lever can be accurately bal- 
anced by the counterpoise D to turo with 
any desired coin and carries a piu Z, which 
normally rests against the spring F, and pre- 
vents it touching the contact @. When the 
lever moves contact is made between H 
f and a current is sent to the central 
station, where it is received in the apparatus 
shown in Fig. 3. This contains a polarized 
needle which moves to one side or the other, 
according as the current is positive or nega- 
tive, and in so doing releases one of the two 
indicators below it. The same current 
traverses the electro-magnet G, and raises its 
atmature with the long lever H. This latter 
moves the index J to the position shown in 
Fig. 2. This index, together with an arm 
carrying a pawl and a contact piece, rides 
loosely on the axis of the ratchet wheel J, 
which is constantly driven round by clock- 
work. When it 1s lifted by the electro- 
magnet, it puts the telephone in circuit with 
the line, and the connection is maintained 
until the arm falls back to the starting point. 
If the operator at the central station should 
send a current it also operates the electro- 
magnet and raises the index. 


—— <->: — 


Services Rendered the Union by Brave 
Telegraph Operators. 

Mr. T. B. A. David, a well-known elec- 
trician of Pittsburgh, was one of the five 
men commissioned by the Government dur- 
ing the war of the rebellion to manage the 
military telegraph service. He has been 
anxiously watching the progress of the bill 
for the relief of the war telegraph operators 
which was introduced in the early part of 
Congress. As a commissioned officer, he has 
no pecuniary interest in the bill, but wants 
to see it passed for the benefit of those who, 
while in the telegraph corps of the army, 
performed strictly military duties, whereby 
some lost their lives and others were wounded 
or imprisoned, and who have received no 
official recognition for their fidelity, intelli- 
gence, bravery and efficiency. Speakiug on 
the subject recently, Mr. David is reported, 
in the Pittsburgh Commercial- Gazette, as say- 
ing: At the beginning of the war some of 
the prominent old army officers were opposed 


rage against a monopoly that the law did not | | drawer, and at the same time moving an | to the use of the telegraph, favoring the old 


reach, but which resulted in a serious inter- | | electric contact, which connects the local bat- | courier plan. 


In constructing the first mili- 


ference with business, was an evidence of/|tery to the line extending to the central tary telegraph line, we therefore bent all our 


anything else than imbecility.—Jndianapo- | office. 


lis Journal, June 15, 
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Clellan’s army into West Virginia) these very 
men came to me in high praise of its useful- 
ness: They were emphatic as to how impos- 
sible it would be to conduct war on a large 
scale without it. This may seem incredible 
in our day, but it is nevertheless a fact. 

During the war the Military Telegraph 
Corps, consisting of about 1,200 operators 
and a sufficient force of line men, built and 
operated 15,389 miles of telegraph lines ex- 
clusively devoted to military. purposes. In 
addition, many lines of commercial com- 
panies were temporarily, from. time to time, 
made use of by the Gevernment. When 
McClellan sat before Yorktown the wires be- 
came his trusty sentinel. It was at this 
place that a well-known operator, Mr. La- 
throp, was killed by a torpedo. The wires 
followed McClellan into the wilderness, and 
threatening the forests and swamps of the 
Chickahominy by day and night, kept him 
advised of events, and made known at Wash- 
ingtou by frequent daily telegrams hishopes, 
his fears, and his wants. Here the field- 
telegraph was first practically tested for tact- 
ical purposes, and here at Gaines’ Mills it 
saved the Union army from utter rout. From 
Harrison's Landing it maintamed communi- 
cation with the North until the army went to 
reinforce Pope. It followed McDowell’s co- 
operating force to Fredericksburg; Banks 
up the Shenandoah, and Fremont in the Al- 
leghenies, and enabled them to co-operate to 
drive Jackson out of the valley, and protect 
Pennsylvania and Washington. It followed 
Gen. Cox to Gauley Bridge, W. Va., and 
via. Raleigh to Princeton, and it brought 
Federal Gen. Morgan operating against Cum- 
berland Gap, Ky., into the telegraphic union, 
aud soon kept that Sebastopol of America in 
commnnication with Buel at Shiloh, via Leb- 
anon Junction, Ky., and Nashville, and an- 
nounced the defeat of Beauregard’s army. 

STRETCHED LONGER AND LONGER. 

It followed Foote to Fort Henry, and Grant 
to Donelson, whence it was extended, mak- 
ing two routes to Nashville. The corps 
quickly gladdened the Union people with 
Mitchell's wonderful successes in Northern 
Alabama, and enabled him to capture valu- 
able railroad trains by false telegrams trans- 
mitted over Confederate wires, by means of 
which eighty-four miles of Memphis and 
Charleston Railroad were captured in a few 
hours, and Corinth and Chattanooga men- 
aced. It was by the use of the telegraph 
that Grant at Jackson subsequently over- 
looked affairs in his department, prepared 
Rosencrans for his splendid defense of Cor- 
inth, and brought Ord to Bolivar to co-op- 
erate with McPherson from Jackson in the 
pursuit of Van Dorn’s defeated army. Even 
Curtis, at Pea Ride, Ark., was but a few 
miles from the telegraph builders who were 
rushing their work with the greatest rapid- 
ity, while he was fighting a magnificent bat- 
tle. After completing this line, that from 
St. Louis to Pilot Knob, Mo., was extended 
over 200 miles to Batesville, Ark., Curtis’ 
new base. Thus all along the armed front 
sped the electric tongue. Over 4,000 miles 
of military telegraph were in operation, em- 
bracing parts of the States of Pennsylvania, 
Ohio, Indiana, Illinois, Maryland, Delaware, 
Virginia, Mississippi, Arkansas, Tennessee, 
Kentucky, Missouri, Kansas, and soon after 
also North Carolina, Louisiana and the In- 
dian Territory. 

THE BRAVE OPERATORS. 


By the efforts of personal friends the his- 
tory of the telegraph operators has been coi- 
lected, and it is known that of the entire 
number 199 were either killed, died of dis- 
ease, or were captured while in the line of 
duty. It is estimated that more than 100 
others suffered from the casualties of the 
service. The fact that at least twelve mem- 
bers of the corps were killed by the enemy; 
that probably fifty died in the service; that 
not less than ten were wounded and fully 
200 captured, attest, beyond question, the 
danger incident to service in the military 
telegraph corps of the Union army in the 
war of the rebellion. Of the 1,150 opera- 
tors engaged in and surviving the service, 
notwithstanding the remarkable facilities 
they have enjoyed for keeping track of one 


| etatien, and nine years’ effort to find their 
comrades, they do not know that four years 
ago when a society was organized there were 
over 440 alive. 


INSTANCES OF HEROISM. 

One of the operators who remained at his 
office in Winchester, Va., until the retreat- 
ing Federals had nearly all left, was himself 
about quitting, when he received a telegram 
from the commander for Harper’s Ferry 
calling for re-enforcements. His stay to 
transmit that dispatch resulted in his capture 
and imprisonment in Libby Prison. For 
years he has been suffering from the effects 
of his imprisonment and is in daily fear of 
the third stroke of paralysis. 

It was believed that Gen. Porter was 
saved from defeat by the bravery of an opera- 
tor who connected his instrument with the 
field-line during the battle of Gaines’ Mill, 
and with only a tree to shelter him from the 
storm of bullets and shells, sent and re- 
ceived many dispatches whereby Gen. Mc- 
Clellan was enabled to re-enforce Gen. Por- 
ter most opportunely. Several of the opera- 
tors’ orderlies were shot, and messages had 
to be sent by two or three messengers to 
insure delivery. 

In 1880 Gen. G. K. Warren wrote: ‘J 
often talk with those who were with me of 
the operator who, in the first of our attacks 
on Petersburg, brought his wire to the front 
under musket range of the enemy and opera- 
ted it behind a tree that proved to be hollow, 
and which any of the cannon shot, which 
were at close range and flying fast, would have 
gone clear through with little loss of force; 
and, again, of the one on the Weldon Rail- 
road on the Sunday morning we were shelled 
out of it, both from the north and west, and 
who worked his recorder in a southeast 
angle, and outside under the musket fire 
that, by its sound so near and the pattering 
of the balls around, confused the records of 
his sounder, and many others on other occa- 
sions. So I have always felt a great deal for 
their heroism.” 

Yet another who helped to construct a line 
from Fort Saundersto College Hill, at Knox- 
ville, Tenn., during the siege, when he re- 
ceived four bullets through his clothes, and 
one through his hat, and for his bravery was 
brevetted captain by Gen. Burnside, in con- 
sequence of exposures in East Tennessee, 
has been an intense sufferer from rheum- 
atism, partial paralysis, pains in the head, 
and is almost blind. His devoted wife is his 
only support. 

Another, in the Department of West Vir- 
ginia, enlisted in an Indian regiment for 
three years, but was furloughed to serve in 
the telegraph corps, in which service he con- 
tinued after his term of enlistment, aud was 
captured at New Creek Station. He was in 
Castle Thunder four months, *‘ half clothed 
and two-thirds starved,” which so shattered 
his system that he has ever since been unfit 
to do much manual labor. 

Another, from the Department of the Gulf, 
whose horse during the siege of Port Hud- 
son was twice shot under him, and whose 
field office was just behind an Indiana bat- 
tery, where for many hours he was under 
fire from the enemy’s guns, has for years 
been unable to support his family at his 
former business, though he was an expert, 
and is now struggling on a far Western farm 
under discouraging physical and consequent 
financial troubles. 

—— me 

.... W. E. Fiippen, the present manager 
of the Western Union Telegraph office in 
this city, says a Vicksburg writer, took 
charge of the office twenty years ago yester- 
day, and during the entire time, with but 
two very short periods of rest, he has been 
steadily at his post. During the dark and 
gloomy days and nights which surrounded 
us throughout the terrible yellow. fever epi- 
demic, from July to November in 1878, he 
never deserted his keys for a single day, and 
while all the other operators who were sent 
for duty or volunteered their services were 
stricken down by the fell destroyer, he alone 
was spared, and conducted the company’s 
business, receiving his meals and sleeping in 
the office. So highly did the citizens of 
Vicksburg appreciate the services of this 
gentleman during those trying times that 
they presented him with a diamond medal. 








Underground Conduits in San Francisco. 


The matter of underground conduits for 
electric lighting was recently considered by 
a committee composed of the San Francisco 
council, Councilman Kunkler presiding. At 
the lower end of the table was placed a con- 
trivance of two iron pipes fixed one over the 
other, looking like an improved Nordenfeldt 
gun or an infernal machine, and Kunkler 
looked quite relieved when he left that end 
of the table for the chair. The machine 
proved to be harmless, and only a model for 
an underground conduit for electric wires. 

The clerk read the communication from 
George 8. Ladd and John I. Sabin, recently 
published in the Report, in relation to the 
work of the committee appointed to inquire 
into the proposed scheme for laying all elec- 
tric wires throughout the city under ground. 
The report advised the board to wait until 
the various systems now being tried in Bos- 
ton, Pittsburg, New York, Chicago, and 
Washington had been properly tested. 

He also read a communication from A. F, 
McGrew, the inventor of the underground 
conduit, of which a model was before the 
board. 

McGrew, F. Pope-Cox and Horace Pratt, 
representing the San Francisco Underground 
Conduit Company, argued in favor of the 
granting of a franchise to lay the conduit in 
question in the streets. They believed it 
would be a success and said it would require 
at least five miles of piping to thoroughly 
test the invention. They claimed that it 
was similar to the underground conduit now 
working satisfactorily in the cities of London 
and Plymouth, England. 

On the other hand, Frank Jaynes, on be- 
half of the Western Union Telegraph Com- 
pany, and George S. Ladd, for the telephone 
companies, maintained that the conduit in 
question was of no use, and that if the fran- 
chise were granted the streets would be torn 
up for nothing. If the board waited until 
the experiments now being made in many 
large cities were concluded there was every 
reason to believe a well-tried and satisfactory 
underground conduit would be found. 

P. B. Cornwall and E H. Roe, of the 
Electric Light Company, were present, but 
did not take any part in the discussion. 

Abbott asked whether an application had 
been made to buy this patent in other cities, 
and F. Pope-Cox stated that as yet it had 


not been tested. 
—_>e- —___ 


Railway Telegraph Superintendents, 

The Association of Railway Telegraph 
Superintendents met June 16 at the Hotel 
Ryan, St. Paul, Minn. President C. W. 
Hammond, of the Missouri Pacific, presided. 
The association discussed matters particu- 
larly interesting to telegraph and railroad 
men, such as the character of dismissal 
and application blanks for employes and the 
best means possible to check useless tele- 
graphing on railroad business, which matters 
were referred to committees. The greater 
portion of the morning was used in discus- 
sing these questions. Nineteen new mem- 
bers were received. A committee was ap- 
pointed to report at the next annual meeting 
some new signal for cipber in the place of 
long dash. A. R. Swift, of the Rock Island 
Railway, was elected President for the ensu 
ing year, Geo. L. Lenz, of the New York 
and New England Railroad, was elected 
Vice-President, and D. M. Drew Secretary 
and Treasurer. The delegates left at night 
on an excursion to Duluth as the guests of 
the Northern Pacific and Duluth Roads. 
The selection of Mr. Swift as president is an 
admirable one, as he is one of the oldest and 
best informed railway telegraph superinten- 
dents in the country, and besides one of the 
handsomest. 

— ome 

.-+- The Philadelphia Press finds cause 
for congratulation in the disappearance of 
another toll-bridge from Pennsylvania. With 
toll-bridges are also going in great degree the 
toll-takers of commerce. Cotton is now 
bought and sold by cable between Manchester 
and the interior of Texas on through bills of 
lading. And this fact but illustrates the 
completeness with which old frontiers are 
being broken down by those wonderful 
levelers, the locomotive and the telegraph. 








..+. George W. Babbit, of St. Thomas, 
train dispatcher of the Michigan Central 
Railroad, has been elected president of the 
Train Dispatchers’ Association. 


.... The John Scott medal and prize of 
the Franklin Institute has been awarded to 
Mr. Lucius J. Phelps, the inventor of the 
Phelps Induction Railway Telegraph Sys- 
tem, now in use on a branch of the New 
York and New Haven Railway. This isa 
deserved recognition of Mr. Phelps’ work. 


....+ Superintendent Frank Mason of the 
Police Telegraph Bureau, Brooklyn, was 
notified that there was a registered letter 
awaiting him at the Post Office in that city. 
On calling at the office and receiving the 
letter he found that the envelope had been 
cut open across the back, and that while the 
letter called for $55, there was only a $50 
note enclosed. The postmaster told Mr. 
Mason that it was very lucky for him that 
the thief had been satisfied with the smaller 
bill of the two. 


.... An inspection of the new electric 
fire alarm system at Augusta, Ga, was re- 
cently made by the city authorities, and 
everything found to be in first-class condi- 
tion. Chief Platt is to be congratulated on 
his success in procuring the Gamewell sys- 
tem for Augusta. It will be a great convent- 
ence, and will enable the firemen to arrive at 
the scene quickly, and will not cause the un- 
necessary delay of running all over the city 
looking for the fire. With this system they 
know, as soon as the alarm is sounded, 
almost exactly where to find the fire. 


.--- Mr. Paul W. Bossart will make his 
headquarters in Chicago hereafter, having 
taken general charge of all territory west of 
Pennsylvania for the purpose of introducing 
the ‘‘ Phonoplex,”’ the new system of duplex- 
ing way stations. At the present time he is 
putting in these instruments on five circuits 
for the telegraph department of the enter- 
prising Atchison, Topeka and Santa Fe 
Railway Company. Mr. R. B. Gemmell, 
superintendent of telegraph for this com- 
pany, has one of the most complete systems 
in the country, which he has built up in the 
far western country, where such improve- 
ments are not generally looked for. 


..-+ Professor George L. Vose, whose 
manual on railroad engineering is authority 
the world over, was one day puzzling over 
the time-card on the wall of the Boston & 
Maine station, without making out what he 
wanted to know, when the president of the 
road, Mr. Furber, came by and accosted him. 
“‘Tam very glad to see you,” the professor 
said. ‘I wish you would help me out with 
this time-table. I cannot make head or tail 
out of it.” The president joined in the in- 
vestigation, and for some moments the pair 
floundered about among a. m.’s and p. m.’s 
with no satisfactory results whatever. ‘Oh, 
I never can make anything out of these 
things,” President Furber exclaimed at 
length, ‘‘Let’s ask somebody!” And they 
went and asked a brakeman. 


..++ In Vienna, there were recently exhib- 
ited gas and water service pipes made of pa- 
per. ‘The same kind of pipes, it is claimed, 
will do for many factory purposes, and for 
laying electrical wires. The pipes are made 
as follows: Strips of paper are taken, the 
width of which corresponds with the length 
of one pipe section. The paper is drawn 
through melted asphalt, and wound upon a 
mandrel which determines the inner diame- 
ter of the pipe. When the pipe thus made 
has cooled, it is pulled off the mandrel, and 
the inside is covered with a kind of enamel, 
whose nature is kept secret by the makers. 
The outside is painted with asphalt varnish, 
and dusted over with sand. It is stated that 
such a pipe will resist some 2,000 Ibs. inter- 
nal pressure, though the thickness of the 
stuff is only about half an inch, 
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* * A correspondent asks: ‘‘ How can I 
prevent communications intended for the 
editor only from getting into print?” Write 
on both sides of the paper. 


* * There is a cave about four miles from 
Houston, Texas, about 100 feet long, 60 feet 
broad, and from 4 t» 16 feet in height, where 
numberless bats roost by day. It is said that 
there are so many that it takes them nearly 
an hour to get into the cave each morning, 
and in the rush hundreds are killed. It is 
proposed to form a company to collect and 
utilize batskins. 


* * Thirty-five business men who daily 
travel between Boston and Falmouth, on the 
Old Colony road, by paying $100 each in ad- 
dition to the regular fare, have secured tbe 
exclusive services of a train that is said to 
make the fastest time in America. The 
journey usually requires three hours, but 
“The Flying Dude,” as the boys call it, can 
do it in one hour and ten minutes. 


* * Messrs. F. Hembert and Henry say, in 
Comptes Rendus, 101, 898: Steam is first de- 
composed by passing over incandescent coke. 
The mixture of hydrogen and carbon monox- 
ide is then put in contact at a very high tem- 
perature with steam, which decomposes and 
yields CO, and H. A ton of coke gives by 
this process 3,200 cubic meters of hydrogen. 
The cost per cubic meter would be 0.015 
franc (less than one cent for three cubic me- 
ters). 

* * Mr. Jobn Ewell, the restaurateur, 
corner St. Paul and Baltimore streets, Balti- 
more, is the first person to adopt the Edger- 
ton electric motor to run the fans used to 
cool his establishment. The motor is a 
quarter-horse-power machine and drives two 
fans, although the same amount of electrical 
force can be used to drive four times as many 
fans. The motor is run by the current of 
the Brush Electric Light Company, which 
costs $20 a year. The apparatus costs $50. 

* * The latest victory in the long-drawn 
match between the gun and the armor-plate 
has been scored in favor of armor. A 
Spezzia, a German chilled steel armor-plate, 
5 feet 9 inches in thickness, weighing 100 
tons, was fixed against the face of the cliff, 
and battered with chilled shot from the 100- 
ton gun. A thunderbolt, weighing almost 
exactly a ton was hurled against the face of 
the plate by the explosion of 714 cwt. of 
powder without producing more than a 
slight indentation and some trifling cracks. 
Three shots failed to make any serious im- 
pression on the plate. 

** A novel manner of putting an end to 
the torture of a neighbor’s piano was in- 
vented byaGerman. A large electro-magnet 
was put into the room of the tortured savant 
and connected with an electric battery. Its 
poles were put close to the wall against 
which stood the piano of the next house. 
When a stream of electricity was turned on 
the steel strings of the piano became affected 
and the instrument was put out of tune. 
This happened whenever the victim of the 
piano plague was in hisroom; when he went 
out, and the electric stream was stopped, the 
pianist could play. 

* * From Nelson, New Zealand, we learn 
of a curious association of native copper, 
says the Hngineering and Mining Jvurnal. 
At the Champion copper mines the copper 
ore occurs in the fissures of the alumina- 
magnesia silicate (no lime), which is called 
there serpentine. And native copper is 
found filling all the fissures in the white iron 
pyrites, making it almost impossible to break 
such pieces with a hammer. These pyrites 
themselves contain only from 3 to 4 or 5 per 
cent. of copper. There are also good copper 
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pyrites in the vein; but the native copper is 
rarely found in them, but is confined almost 
exclusively to the poor white pyrites. 


Explaining the High Price of Copper. 
Editors Electrical R- view : 
The article in your issue of April 24, from 
the Manufacturers’ Gazette, showing how 
electrical development has been retarded by 
the high price of copper, deserves the care- 
ful consideration of all who are interested in 
electrical development. 
The superiority of electricity for illum- 
ination purpose is unquestionable. The 
only drawback is the cost. Inventors are 
working night and day to devise means to 
reduce the cost of electric lighting, electric 
motors, etc. The repeal of our tariff laws 
would do more to reduce the cost of the 
erection and maintenance of 
plants of all kinds than our inventors can 
hope to accomplish during the next twenty 
years. The duty of four cents per pound 
on copper is only one of the many obstruc- 
tions placed in the way of electrical enter- 
prise by the Government for the purpose of 
enriching a few grasping monopolists. High 
rates of duty are placed on coal, iron, steel, 
copper, glass, silk, and many other articles 
which enormously increase the expense of 
building and maintaining telegraph, tele- 
phone and electric light plants. With your 
permission I would like to give a few facts in 
regard to the copper monopolists for whose 
benefit the duty on copper is maintained. 
While we have in this country the richest 
copper mines in the world, copper is dearer 


| 
not continuous, but is only used for a few 


minutes at a time in one room or another. in 
order that a match may be found, a visitor 
shown out, etc. The cell, which is of the 
Poggendorff type, consists of an external 
vessel of glazed pottery of good quality, 
containing a concentrated acid solution of 
bichromate of potash, and of a carbon cyl- 
inder whose top is paraffined. This cylinder 
contains a porous cup whose top and bottom 
are paraffined, which is filled with water 
acidulated with one-tenth part of sulphuric 
acid by volume. The zinc which this cup 


| contains remains constantly submerged, and 
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its lower part dips into mercury contained in 
a cup with sloping sides. It is due to this 
latter that the zinc can remain submerged 
without wear in open circuit. If we were 


| content to pour the mercury into the bottom 


of the porous vessel, it would not only re- 
quire the use of a large quantity of it, on 
account of the concave form of the bottom, 
but, after afew hours’ operation, the mercury 
would be found to be covered with sulphate 
of zinc, which would finally adhere to the 
mercury and zinc, and entirely cover the 
former metal. At the place where the 
mercury and zinc were in contact, a kind of 
soldering would occur that would entirely 
suppress the said contact and prevent the 
mercury from entering the pores of the 
zinc—Mr. Radiguet’s cup remedies this 
trouble ; since, as the sulphate of zinc 


in the United States than in any other! formed slides over the external surfaces, the 
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country. The people of England can buy 
Michigan copper in England much cheaper 
than the people of Michigan can buy it. 
The Calumet & Hecla Mines were discovered 
about 20 years ago. The capital stock is 

2,500,000, of which less than a million is paid 
in. There are 100,000 shares of $25 each. 
On this investment of less than $1,000,000 
over $27,000,000 have been paid in divi- 
dends. In addition to the above an enor- 
mous sum has been expended in improving 
the plant, all paid out of the earnings of the 
mine. 

This is a sample of the protected infant 
industries that are draining the pockets of 
the people to make millionaires of a few. 

M. G. BROWNLEE. 

Detroit, June 17. 
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Radiguet’s Battery. 


We are often asked what system of domes- 
tic electric lighting we would recommend. 
As long as a distribution of electricity to 
houses is not carried out, we must not, with 
the present resources of physics, think of 
practically and economically lighting an 
entire apartment by means of primary or 
secondary piles; but we can obtain a moment- 
ary partial illumination that is capable of 
rendering the greatest services. A battery 
of six elements is placed in a room in our 
garret. From this two wires run to our 
apartments, and are connected with incan- 
descent lamps located in the different rooms. 
In the evening, on entering the dark ante- 
chamber, a commutator permits us to light 
up the latter. Then, opening the parlor 
door, we touch a button and light up the 
room and extinguish the lamp in the ante 
chamber. The same maneuver is performed 
for crossing our study in order to reach our 
bedroom. Inaddition, incandescent lamps are 
placed in a dark closet filled with books, in 
the water closet, etc. The same battery suf- 





fices for all this lighting, although the latter is 





Horen’s LIGHTNING ARRESTER. 


mercury remains clean and in constant con- 
tact with the zinc. The acidulated water in 
the porous vessel is changed every fortnight, 
or after seven or eight hours of lighting. 
The same bichromate may be used for four 
charges of the porous vessel—say for about 
thirty hours, since the lamps consume but 
oneampere. The six elements of this bat- 
tery allow us to operate incandescent lamps 
of three-candle power.—La Nature. 
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Horen’s Lightning Arrester. 

The cut on this page illustrates a lightning 
or strong current arrester, invented by John 
Horen, of Omaha, Neb., and which is now 
working on a Weston dynamo in that city, 
and giving satisfaction. Following the let- 
ters, M M is the magnet, which attracts the 
armature F when the current is on and the 
dynamo running By the downward mo- 
tion of F and its extension working in the 
spiral cam of the cylinder C, the cut-out arm 
D is turned to position and set to proper ad- 
justment to conduct lightning to ground. 
This arrester makes it impossible to short- 
circuit the current of dynamo on the arrester, 
as one is placed in circuit on positive side and 
one on negative side. If the current is 
caused to jump by lightning or other cause 
to the ground of arrester, the cut-out in- 
stantly throws off the ground and causes the 
current to travel its original circuit, and also 
arrester assumes proper position. JH is spiral 
spring, which throws # upward when re- 
leased by MM, A is ground contact; B is 
line at ground contact—this space between is 
adjustable also; G is ground binding post ; 
L L line binding posts. 

This arrester, the inventor claims, can be 
used with absolute safety on all dynamo ma- 
chines, any ake or size. 

—_-g>e—__—_ 


«*» The Mexican Central Telegraph and 





Telephone Company hag declared a divi- 
dend. 


Comparison of Ordinary and Metric 
Units, 


The subjoined tables, prepared by Mr. 
Frederic Brooks, of Boston, will be found 
useful as showing relation between and ap. 
proximate equivalents of ordinary and metric 


units: 
Length. 
linch and 23 centimeters.... (2.54) 
1 foot si 0.38 of meter...... (.8048) 
lyard “ 0.9 “* meter...... (.9144) 
1 rod 6 G Cte... 0.500 (5.029) 
1chain ‘“ 20. FO aS dee ores (20.117) 
1 furlong ‘‘ 200. ee sola (201.17) 
1lmile ‘ 1600. M Aveseealee (1609.3) 
Area. 
1 sq.inchand 6} sq. centimeters (6.451) 


1 sq. foot ‘‘ 0.09 0f sq. meter.. (.0929) 
i@.jyoa™ G01 * i (.8361) 
1 sq.rod ‘“ 25. sq. meters.... (25.29) 
1 rood ‘in | “t  vswe CORE) 
1 acre isa 0.4 of hektar..... (.4047) 
1 sq. mile ‘* 256. hektars ...... (258.99) 
Weight. 
1 grain and .06jof gram. (.0648) 
1 troy ounce ** 30. grams... (31.103) 
1 avoir. 97. grams... (28.35) 
1 peund ‘* 0.45 of kilo.. (.4586) 
60 Ibs. (wheat bu. )‘* 27. kilos. . . (27.216) 
80 lbs. (coal bu.) ‘*‘ 36. foes (86.287) 
1 cental ** 45. - (45.36) 
112 lbs. (ewt.) “50. bi (50.8) 
1 net ton ‘* 0.9 metric ton. (.9072) 
1 gross ton - 3 = (1.016) 
Bulk. 


1cu. inch and 15§ cu. centimeters. (16.387) 
1cu. foot ‘* 0.027 of cu. meter. .(.028316) 
leu. yard ‘“ 0729 (.7645) 
100 cu. feet ‘‘ 2.7 cu. meters... (2.8816) 
(The unit of ship’s measurement for register. ) 
1M. board meas. aud 2} cu. meters. (2.36) 
1 cord * 36 (8.624) 
1 U. S. lig. pint 0.45 of liter....  (.478) 
, 7 + qt 0.9 ‘* liter.... (.946) 
.* “eae SS (3.785) 
1 peck and 9 liters(U.S. 8.81; Br. 9.08) 


&é “ 


“e “ 
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1 bushel “ 386 “ (U.S. 35.24; Br. 36.35) 
1 ton of ship’s displacement. .... 1 cu. meter. 
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«*» An indication of the demand for tele- 
phones in Indianapolis is shown by the fact 
that all in stock were exhausted the first day 
after the council granted the Central Union 
Company the privilege of continuing busi- 
ness under the toll station proposition. New 
telephone sets were telegraphed for, and as 





soon as received were put into places that 
had already contracted for them. 
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Electricity in the Royal Navy. 

Our London namesake says that the 150 
members of Parliament who, with Captain 
Lord Charles Beresford as their cézervne, 
visited Portsmouth recently, had an oppor- 
tunity of witnessing some interesting sub- 
marine and electrical experiments, which, 
though not at the present time of a particu- 
larly novel description, serve to mark the 
rapid progress which has been made in elec- 
trical science as applied to naval warfare 
since the last visit of representatives of the 
Lower House, now some eight or nine years 
ago. 

The morning having been devoted toa 
sham fight at Whale Island, the M. P.’s pro 
ceeded, after lunch, in dockyard tugs to 
Porchester Creek, where, under the superin- 
tendence of Captain A. J. Fisher, of Her 
Majesty’s gunnery ship Excellent, assisted by 
Commander Macleod of the same vessel, an 
interesting programme was carried out, to the 
manifest amazement of some of the visitor-, 
whose Arcadian simplicity with regard to 
naval matters afforded no end of amusement 
to those whose education has been more 
complete in the matter. The old-fashioned 
outrigger torpedo boats, in which electrical 
apparatus was made use of, although not to 
the same extentasin the newer type of craft, 
afforded a striking proof of what has been 
accomplished in a comparatively short time. 
These boats were very carefully maneuvered, 
and the modus operandi of their attack suc- 
cintly explained. Another operation was 
destroying electric cables and ‘‘ bumping” 
submarine mines. This is one of the latest 
developments of naval warfare, and was 
effected by means of a bulky and far-reach- 
ing apparatus being dragged over the tor- 
pedo grounds by a steam launch, which 
keeps at the distance of about 500 yards 
away. On the first mine exploding, the 
electric cables connecting the others were so 
affected that they also were destroyed. 
After this, attention was directed to a 
second-class torpedo boat coming from the 
head of the harbor in the direc'ion of the 
tugs io which the ‘‘members” were ac- 
commodated, at a furious speed. Without 
slackening, a torpedo was shot out at right 
angles and struck the target. A first-class 
torpedo boat afterwards fired two of her 
deadly charges simultaneously, and both 
were very near the target. The improve- 
ments which have been made of late in the 
mode of discharging torpedoes by means of 
electrical apparatus has greatly cond uced to 
a greater degree of precision in aim being 
attained, and with still further developments 
in this direction there can be litule d ,ubt that 
almost perfect exactitude will ultimately be 
reached. Perhaps what astonished the legis- 
lative body most was the explosion of mines. 
The latter were 2,000 yards apart, and con- 
nected by an electric cable. At one end one 
of the mines was ‘‘ bumped,” and by means of 
the ingenious electrical apparatus which was 
made use of on the occasion one at the other 
end exploded almost simultaneously, sending 
up a huge volume of water, resembling a 
waterspout of large dimensions. This ex- 
periment was intended to illustrate the man- 
ner in which sunken mines, covering large 
areas, may be exploded from the shore when 
used for the defence of harbors, rivers, etc. 
Other experiments of a minor nature were 
also made, and afterwards the party pro- 
ceeded to the turret ship Colossus at Spit- 
head, and inspected the various minutie of 
that large vessel, which is fitted with all the 
latest developments which naval science can 
supply. Electricity is used to a very great 
extent on board this leviathan of the deep. 
It is, of course, fitted in every part with the 
electric light, has search lights of the most 
powerful and penetrating description, its 
turret is worked by electricity, and its guns 
fired by the same power. After this the 
members returned on shore, and left by train 
for London, after a holiday which the ameni- 
ties of party politics must have transformed 
nto something delightful indeed. 


pe —_—_—_— 
A Brave Climber. 


During the recent severe storm in St. 
Louis it was observed at the Signal Odlice 





that the wind had disarranged the anemom- 
eter or wind gauge on the top of the 
cupola. This gauge consists cf the little 
cups that catch the wind and spin around, 
communicating their movement to an elec- 
trical current that transmits it to a dial in the 
rooms below where it is recorded by an au- 
tomatic. The recording of the wind’s veloc- 
ity is an important part of the record ofa 
storm, and when the cups were found to be 
out of place it dawned on the observers that 
they had to be fixed. But the question was 
who would dare make the ascent in the 
midst of the fearful disturbance of the ele- 
ments. The lightning was running in on 
the telegraph wires, the thunder shook the 
immense dome, and the wind, which was 
blowing in fearful gusts, threatened to sweep 
anybody off the cupola. Observer Kortz 
finally decided that it had to be done, and, 
buckling his old uniform about him, he bade 
farewell to his colleagues and started for the 
top. The danger began after the ascent was 
about three-quarters made, for then the 
plucky signal man had to forsake the in- 
terior of the cupola, clamber out through a 
little door eighteen imcbes square, whose 
door swung outward on its hinges, afforded 
a temporary platform, and from there climb 
to where the cups were standing still in the 
wind. As the door was pushed open and 
Kortz stood on the little door, his form re- 
vealed in the lightning flashes, his comrades 
below cheered, and as the solitary figure 
hesitated a moment one of them shouted: 
“The American uniform got nearest the 
North Pole, now you take it nearest the 
sky.” 

Through the roaring of the wind Kortz 
must have heard it, for in a few seconds he 
was balancing on the top of the cupola 256 
feet from the ground, the object of all the 
hghtning, wind and rain that played around 
the top. In a few moments he had adjusted 
the delicate instruments and was on his way 
down. As he reached the door opening into 
the interior a new danger awaited him. The 
little door had swung to and no longer 
afforded a foothold. It seemed impossible 
for him to get down without assistance. 
But he boldly grasped the situation. Clutch- 
ing the cuvola with both hands, and sus- 
pended in mid-air, he reached one foot down 
and kicked the door open, and then slid 
down hand-over-hand until he managed to 
get a brace for his foot on the door when he 
let himself through, and was soon standing 
below none the worse for his skyward jour- 
ney except a good wetting. 


—— The Winsted Gaslight Company, of 
Yonnecticut, has decided to replace 75 of its 
street gaslights with 24 electric lights. 

— The Electric Light Company at 
Beaver Falls will, as soon as a charter and 
the right of way are obtained, commence the 
erection of a plant in New Brighton, Pa. 
It is the purpose of the company to furnish 
light, power and fuel at the same rate as gas 
is now served. All the stock is taken, and 
the projectors are confident of success. 

—— There is great rejoicing in Schenec- 
tady, this State, over the fact that the valu- 
able McQueen locomotive shops have been 
purchased by the electric lighting company, 
and that a plant for the manufacture of elec- 
tric lighting machinery will be established 
there. The price paid by the company was 
$37,500, to which public-spirited citizens 
have added enough to purchase the shops at 
$45,000. The works will commence, it is 
expected, with about 400 men, eventually 
increasing to 1,000. 

—— The Birmingham (England) Town 
Council has decided to accept the tender of 
Messrs. Chamberlain and Hookham, a local 
firm, for the plant required for the introduc- 
tion of the electric light into No. 2 Art 
Gallery. The gallery contains the collection 
of oil paintings by David Cox, presented to 
the town by the late Mr. J. H. Nettlefold, 
and one of the conditions of the bequest was 
that the gallery in which the paintings were 
placed should be lighted by electricity. The 
amount of the tender is £560, and the annual 
cost of maintenance is estimated at £100. 
The power will be supplied by a gas engine. 





Dr. Moses’ Arc Lamp. 

This lamp is one of a series invented by 
Dr. Otto A. Moses, of this city, application 
having been filed in 1883, patent issuing 
June 8, 1886. There are two novel features 
in the lamp, of which there appears a sec 
tional view on this page. The clutch ring 
encircling the carbon carrier, instead of con- 
sisting of a single ring, is composed of two 
rings, or disks, pivoted one upon or within 
the other. The advantage in this is readily 
seen in always keeping the carbon contact 
central and firm. The other novel feature 
consists of an interposed section of non-heat- 
conducting material, shown at lower end of 
carbon-carrier, to prevent the conduction of 
heat from the carbon. 

—————eapoo—____ 

—— The building committee of the West 
Hotel, at Minneapolis, are investigating the 
workings of the different electric light sys 
tems of that city. They propose to light the 
hotel by electricity. 

—— The Electric Lighting Company, of 
Rutland, Vt., has increased its capital stock 
from $5,000 to $50,000. This will be divided 
into 2,500 shares of $20 each, and be sold, 
as far as possible to Rutland business men. 
The increase was made, it is stated, to enable 
the company to put in an extensive plant for 
lighting the entire village. The company 
will buy two engines, of 125 and 75 horse- 
power respectively, the latter for use after 
the majority of the street lamps are shut off 
at midnight. 


— An excited meeting of the Rahway, 
N. J., Common Council took place the other 








New Arc Lamp, INVENTED By OrrTo A. 
Mosgs, or New Yors. 


night, over the contract for lighting the 
streets. For twenty-five years the Rahway 
Light Company have performed that ser- 
vice. About a yearago the Tesla Electric 
Gaslight Company established a plant in this 
city, and have perfected a very fine light. A 
unanimous report from the proper committee 
was brought in, recommending that the con- 
tract be given to the electric light company, 
although it increases the amount heretofore 
paid over $500. The contract was finally 
given to the Tesla company for two years. 


—— Investigations are still going on, par- 
ticularly in France, with a view to utilizing 
the heat of the sun as a source of power and 
warmth. One of the most interesting and 
practicable methods in this line is that de- 
vised some time ago by Professor Morse, of 
Salem, Mass., the limitations of which, it is 
hoped, may be overcome by future improve- 
ments. his device consists simnly of a 
shallow box, the bottom of which is of cor- 
rugated iron and the top of glass. This is 
placed outside the buildingin such a position 
that the sun shines directly upon it, the heat 
rays of the sun pass through the glass and are 
absorbed by the iron, heating it to quite a 
high temperature, and, by a system of venti- 
lation, a current of air is passed through the 
apparatus and into the room to be heated. 
By this means the air was heated, on pleasant 
days, to about ninety de; in passing over 
the iron. It is admitted, however, that the 


chief difficulty in all these methods of solar 
heating, as a substitute for the ordinary or 
artificial means, is yet to be overcome, being 
available only in fair weather, though, in 





connection with the customary system, a 
solar apparatus may effect a saving in the; 
quantity of fuel usually consumed, 


<> ELECTRIC 


AIGHTATEWS: 


— The Merchants’ Electric and Illum- 
inating Company, of Galesburg, Ill., with a 
capital stock of $20,000, has been organized. 

—— Yonkers has rival electric-light com- 
panies, much to the delight of consumers, 
but possibly not to the stockholders. 

—— Westfield, Mass., has just given the 
Schuyler Electric Light Company a contract, 
at $180 per year per lamp, for lighting its 
streets. 








The machinery for the Denison 
(Texas) Electric Light and Power Company 
is being rapidly placed, and the works will 
be in operation in a short time. 


—— The city council of Columbus, Ohio, 
has decided to visit the Western Electric 
Company, Chicago, to inspect that com- 
pany’s system of electric lighting. 

—— The Sewickley Valley Electric Light 
Company, Sewickley, has been incorporated 
with a capital stock, $15,000. Treasurer, 
Robert D. McGonigle, Pittsburgh, Pa. 

—— The wide-awake wire man is com- 
pelled to exercise his ingenuity in getting 
customers to be patient these days. When 
an electric light man wants wire, he wants it 
now. 


— The Brookline Electric Light Com- 
pany, Brookline, Mass., have received their 
third Armingten & Sims Co. engine this 
week. They will now be able to furnish 180 
arc lamps. 

The Mexico (Mo.) Schuyler Electric 
Light Company has entirely rebuilt its sta- 
tion, which was recently burned out, and re- 
placed its former equipment with a complete 
Schuyler plant. 

The Birmingham (Ala.) Gas and Elec- 
tric Company has ordered, and will soon 
have in operation, a large Harris-Corliss 
engine which will furnish a capacity for 
running 200 electric lights, 


—— It is stated that the firm of Grace & 
Co., of which the present Mayor of New 
York City is a member, have formed an 
association in Valparaiso to establish an in- 
candescent electric light system there. 

—— The citizens, to the number of 300, in 
certain parts of San Francisco, have signed a 
petition requesting more electric light. There 
had beeu some talk of depriving them of the 
lights already secured, and the gas company 
is blamed for the attempt. 

—— The Hagle of that city claims that 
Wichita, Kansas, ‘‘is the best and cheapest 
lighted city in the State, and simply because 
she shut off all adventurers who were seeking 
franchises and privileges. We have not only 
the best gas works in the State, but two elec- 
tric light plants, one the Thomson-Houston, 
and the; other the Schuyler, with some- 
thing upwards of 150 lights running. The 
streets are to be lighted with twenty-four 
arc-lights, contracted for, ten or twelve of 
which are going.” 

— Prof. W. A. Anthony, of Cornell 
University, and a number of students, were 
recently highly entertained by the officers of 
United States Electric Light Company, in 
whose company they visited the Weston 
laboratory at Newark, and a number of the 
stations and plants of the company in this 
city, visiting the famous Stanton street 
station at night when it could be seen in full 
operation. The party were entertained at 
dinner by the United States Company’s 
officers in the evening at French’s hotel in 
the lunch rooms of the Electric Club and 
the following day were escorted through the 
Brush Company’s station on Elizabeth street, 
the Western Union building, Day’s Kerite 
establishment, and the Pear! street station of 
the Edison Company. The Professor and 
his pupils were all greatly pleased with their 
visit and the many attentions shown them by 


the electrical people with whom they came 
in contact. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
FRANTED IN THE WEEK ENDING JUNE 
15, 1886. 





343,602 Induction coil; Gustav Pfannkuche and 
Alfred Pfannkuche, New York, N. Y. 

343,603 Distribution of electric energy; Gustav 
Pfannkuche and Alfred Pfannkuche, New York, 
x F. 

343,620 Electric belt for body wear; 
Wright. Concordia, Kan. 

445,012 Electro-automatic valve; Abraham S. 
Kissell, Chicago, Ill. 

343,676 Elec’ tric cable; Sidney F. Shelbourne, 
New York, N. Y. 

343.691 Automatic 
Br idge port, Conn. 

343,738 Signal call telegraph box ; John E.“Smith, 
New York, N. Y. 

313,742 Key for telegraph instruments ; George 
F. Thompson, Olean, N. Y., assignor of one-third 
to Edgar A. Adams, same place. 

£43,811 Electric arclamp; Valerian V. Golitzinsky 
and Paul 0. Rymaschefski, Moscow, Russia 

343.863 Electric alarm apparatus; William C. 


George A. 


fire alarm; Wm. J. Baulieu, 


Smith, New Haven, Conn. 

343,868 Burglar alarm; James Tomney, New 
York, N. Y. 

343,869 Burglar alarm; James Towney, New 
York. N. Y. 

343.884 Electric railway; Edward M. Beatley, 
Brooklyn, N. Y. 

343,886 Governor for electro-magnetic motors; 
Chas. F. Brush, Cleveland, Ohio. 

343,930 Dynamo-elec tric machine; Samuel H. 


Taey, New York, N. Y., assignor of one-half to 
James Boyce, Baltimore, Md. 

344,939 Electric fence; David HF. 
Louis, Mo., assignor of one-third to Dent G. 
same place. 

343,953 Dynamo- telegraphy ; Stephen D. Field. 

New York, N. Y.. assignor to the Western Union 
Tele graph Co., same place. 

343,976 Electric clock movement; 
New York, N. Y., assignor to Edgar W. 
same place. 


Wilson, St. 
Tutt, 


Philip Lange, 
Moore, 





"BUSINESS NOTICE. 


To Members of the National Electric 
Light Association, 


A meeting of the Executive Committee of this 
Association will be held at the Hotel Dam, New 
York, June 29. All persons who expect to prepare 
papers for the Detroit meeting, or who may have 
any facts of interest to the Association that they 
desire to present, are requested to notify the com- 
mittee at this meeting; addressing as above. 

A. J. DECAMP, 
Chairman Executive Committee. 





SPECIAL NOTICE. 


National Eiletris Leight Association, 


SEMI-ANNUAL MEETING, 


THE FOURTH MELTING—semi-annual 
—ofthe NATIONAL ELECTRIC LIGHT 
ASSOCIATION will be held at DETROIT, 
MICH.,on Tuesday, 31st day of August, at 
10 o’clock, A.M. Dues being payable in ad- 
vance, all members are required to forward 
the same for the year 1886, by check or 
otherwise, payable to the order of J. F. 
MORRISON, President, Baltimore, Md. 

Electric Light Companies and Manu- 
facturers of Electric Light Apparatus, 
Supplies, &c., desiring to become members, 
must apply on or before August 31st, to the 
President, J. F. MORRISON, Baltimore, 
Mad, 

Members and others desiring informa- 
tion as to R.R. transportation rates will 
address J. F. NOONAN, Esq., Chairman 
Com.on Transportation, Paterson, N.J. 

Special Hotel rates will be made known 
previous to meeting of the Association. 

A.J. DeCAMP, Chairman Ex. Com, 

Philadelphia, Pa, 


TL 
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The Latest, 
Advertising 
NOVELTY 
FOR ATTRACTING 
ATTENTION TOSTORE 
WINDOWS. 
Figures are hand- 
painted any design 

uired, 18 inches 
high, and knock on 
the window with 
the hand. Batteries 
will run 6 months 
= any atten- 


vin be ‘packed, 
carefully pom 

on rw of Dra: 

or P. O. Order, > 
sent C. 0. D. on re- 
ceipt of one-third 
the amount. 


The Mavhattan Electric Co., 737 Broadway, N. ¥. 


DETROIT ELECTRICAL WORKS, 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 
lar Alarms, 


Medical Batteries, Steen ond Om Bells, Bur, ‘ 
House Annunciators, Fire Alarm Boxes, Pins and Brackets, 
INSULATED MAGNET. TELEPHONE and ELECTRIC LIGHT WIRE. 
CENERAL OFFICES andi Y Detroit, Mich. 
FRENYEAR & RAZEE, 


Manufacturers and Dealers in 


ELECTRIC LIGHT SUPPLIES 


and ELECTRICAL GOODS of all kinds. 


Write for Circulars and prices. Address, 


352 Washington St., Boston, 


New York Office 67 Astor House. 





S 


> 
TRADE MARK. 

SHARLES A. CHEEVER, President, WILLARD L, CANDEE, Treasurer 
THE OKONITE COMPANY. 
MANUFACTURERS OF 
Underground, Aerial and Submarine 


INSULATED WIRES AND CABLES, 
No. 18 PARK ROW, NEW YORK. 





Mass. 


Factory, Exeter, N. H. 


LEATHEROID. 


The best Substitute for Hard Rubber for all Electric, Insulating and Mechanical Pur- 
poses, costing less than any other Insulating material of its class. Furnished in Sheets 
and Tubes of various thicknesses. 

EXPERIMENTAL WORK CAREFULLY AND PROMPTLY DONE. 


| THE LEATHEROID NOVELTY COMPANY, 74 Bedford Street, Boston, Mass. 


Send for Samples and Prices. 








PRECAUTIONS to be ADOPTED 
ON INTRODUCING 


THE ELECTRIC LIGHT. 


With notes on the Prevention of Fire Risks, and a 
glossary of common terms used in Ele ctrical En- 
gineering. By Killingworth Hedges. 

Price $1.00. 


BE. & F. N. SPON, 35 Murray St., New York. 





THE 


“LITTLE GIANT” BATTERY. 
The Original Carbon Cylinder Battery. 


PATENTED 1883. 


Among the many open-circuit Batteries the ‘ Little Giant” is unequaled. 
Most economical on account of the indestructibility of the carbon cyimnder. 
After long usage a new zinc and fresh solution of sal-ammoniac will completely 
restore its activity and usefulness. By actual tests the “Little Giant’ has 
discounted all others for its particular adaptation to the various uses.of the 


Telephone, Long-Distance Telephone, Electric Bell Work, 
Electric Gas Lighting, eto. 


One dozen to 500 lots, special price. 


Rhode Island Telephone and Electric Co. 


P. O. Box, 1197. PROVIDENCE, R. I., U.S.A. 


THE ONLY GENUINE 


LANCE DISOUE BATTERY 


Is THAT MADE BY 
THE LECLANCHE BATTERY COMPANY. 





FOWLER & FOWLER, 
PATENTS AND PATENT CAUSES. 


NEW YORK, { WASHINGTON, 
Temple Court, i Pacific Building, 
ELECTRICAL INVENTIONS. 


A. C. FOWLER, C.E., was Examiner in the U, 8S. Patent Office 
from 1880 to 1886, in the Interference and Electrical Divisions. | 


Lana SINGLE CELL 














Every Jar and Porous Cell bears the label 
and trade mark as shown in the cut. 
All others are imitations. 


DO NOT BE IMPOSED UPON. 





IF DEALERS HAVE NOT THE GENUINE BATTERY, 
SEND DIRECT TO US FOR PRICE LIST. 

















None of the Imitations Compare with it in Efficiency. 


THE LECLANCHE BATTERY C0. 


149 W. 18th St.. NewYork. 


lectrical «. W7 orks, 





’ 
7) aE vee odd tanh 

LECL —— ATTERY CO. 
- Bp i. St. New Yor. 





GENUINE DISQUE CELL, COMPLETE. 
The Porous Cell also bears Label. 


| spemaeee 


GENUINE DISQUE POROUS CELL. 











MANUFACTURERS OF 


TELEGRAPH AND TELEPHONE APPARATUS, 
| Hotel and House Annunciators, Burglar Alarms, 
































CALL BELLS, “POST'S? MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, &c., &c. 


IRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices. 
| I=" ESTIMATES FURNISHED. SEND FOR OATALOGUES AND PRICES. 23 
| Cincinnati, Ohio, U. 8. A. 
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\. M. KaLBriziscu, President and Treasurer. Loy W. Goopricn, Secre 
ALLAN P. Nicuoxs, Vice-President. 


THE BROOKLYN 


vices in circ uit. 
Cost greatly reduced. 


MANUFACTORY, 





NEW YORK OFFICE, 


KNOWLES-MOFFATT ARC SYSTEM. 71 and 73 Broadway. 


veniam THE MATHER ELECTRIC CO. 


Perfect automatic regulation of Dyna- 
mos, Lamps and other transmitting de- 


Illumination steady, in- 
tense, simple and effective in every way. 


Cor. Washington & York Sis, Brooklyn. 


Electric onstruction Co. ATED: VOMP- 
H.C. CHENEY, President. ROBERT CHENEY, Vice-President. 
Electric Apparatus, Dynamos, Arc Regu-| =P, H. WOODWARD, Seo. and Treas. _N. T. PULSIFER, Gen’! Manager. 
Light Plants a Specialty. 


THOMAS PRAY, Jr., Gen’! Superintendent. 


WY 
\) 


WS 
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EUGENE F. PHILLIPS, PRESIDENT SAWYER, Sec'y & ELECTRICIAN 


American Flectrical Works, 
PROVIDENCE. R.I. 


EXCLUSIVE MANUFAC 


FARADAY CABLE 


FOR TELEGRAPH, 
TELEPHONE & | 
appr scie LIGHT. 


ON AND LOWEST 
©) ay. 4) bane. 8-1 
N THE MARKET 


| NEW YORK OFFICE 


15 Cortlandt Street ““c: 
GEORGE L. BEETLE, Agent. 





\ 
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MANUFACTURERS OF 


COMPLETE SYSTEMS OF ARC AND INCANDESCENT 


ELECTRIC LIGHTING. 


New York Office, 145 Broadway. 


TOHRMN ww. BEANE, Manager. 











THE 
AMERICAN SYSTEM 


ELECTRIC LIGHTING. 


For Simplicity of Construction, Durability and 
Economy in Operation, Steadiness and Quality 
of Light produced, we invite competition with 


any known system of ELECTRIC ARC 
LIGHTING now in use. 


The American Dynamo and Lamp is already 
supereeding other systems which have hitherto 
been considered the best on the market. 

The American Company make the best and 
cheapest machine and Lamp ever produced and 
will sell them at fair manufacturer’s profits. 





Before purchasing elsewhere investigate the 


AMERICAN SYSTEM OF ELEC- 
TRIC ARC LICHTINC. 
Address, 


AMERICAN ELECTRIC MFG. 60. 


146 Broadway, New York, U.S.A. 


THE GAMEWE!L FIRE ALARM TELEGRAPH CO. 


No. 1% Barclay Street, New York. 
PROPRIETORS OF THE 


‘OLD AND ONLY RELIABLE” AMERICAN FIRE ALARM & POLICE TELEGRAPH. 


_n successful operation for more than a Quarter of a Century, and in use by over 200 of the Leading 
Cities of the United States, Canada and the West Indies. 


JOSEPH W. STOVER, Boston, President. D. H. BATES, New York, Second Vice-Pres. 
CHESTER H. POND, New York, First Vice-Pres. and Sec. OTIS T. PETEE, Boston, Treas. 


J. N. GAMEWELL, New York, General Superintendent, } 


—SEND For New CaTALOGUE.—— 


ON ELECTRICAL SUBJECTS 
will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 


23 Park Row, New York. P. 0. Box, 3,329. 


THE 


Americal Bell | ay, 


95 MILK ST., BOSTON, MASS. 

















| 


This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


| The Transmission of Speech by all known forms 
of ELECTRIC SPEAKING TELEPHONES infringes 
the right secured to this Company by the above 
patents, and renders each individual user of tele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
auences thereof and liable to suit therefor. 
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The Waterhouse System 


ISA 


GREAT IMPROVEMENT 
Arc Lighting. 


Takes 25 to 50 per cent Less Power than any 
other system. 


NEW AUTOMATIC REGULATOR, 
NEW ARC LAMPS, 
With Great Feeding Power. 


DYNAMO RUNS COOL 


AND 


HAS NO SPARKS AT COMMUTATOR 





MANUFACTURED BY 


THE WATERHOUSE ELECTRIC AND MFG. C0. 


HARTFORD, CONN. factory, Colt’s West Armory. 


CASTINGS 
SMALL DYNAMO, 


For experimental purposes, also 
Materiais of allhkinds 


GOODNOW & WIGHTMAN, 


176 WASHINGTON ST., BOSTON, MASS. 


PHOSPHOR-BRONZE 


TELEPHONE WIRE, 
ETneulated and Bare, 


There are now in use over 18,000 


OTTO GAS ENGINES. 


Guaranteed to Consume 25 to 75 OTHER GAS ENGINE 
Per Cent. Less Gas than AN Y 


Per Brake Horse-power. 


Works without 
» boiler, steam, coay, 
ashes’ or atten 
ance. Successfully 
adapted instead of 
steam power in all 
industries and of- 
fers special advan- 
tages for running 
a : electrical machin- 
ery for Telegraph 
and messes as well as Lighting purposes. 


OTTO CAS ENCINE WORKS, 


Marke. SCHLEICHER, SCHUMM & CO. 


—_ N. E. corner 33d & Walnut Sts., Phila. 


Branch Office: 130 Washington St., Chicago. 
* Death. Bionge. au 


Uwmbines High Electrical Conductivity and Resist- 
ance to Corrosion with —— and Tenacity. 


Standard Sizes, 16,17, and io, stuos’ Gauge. 


ADDRESS; 


The Phosphor-Bronze Smelting Co, (Limited, 
612 ARCH ST., PHILADELPHIA, PA.’ 


Owners - of - the - Umted - States - Phosphor-Bronze - Patents 
Sole Manufacturers of Phosphor-Bronze in the United States. 













T 





A. rT. SMITH’ 
(Successor to S 
/ Smith, Bridge & Co.) 
NEW PAT’ >. i 
LAYA GAS TIP, - 
The Cheapest eae in the Market 
For Multiple Lighting. 
Send for prices to 
: A. T. SMITH, 
6 West l4th St., New York. 











New ENGLAND GLASS WoRKS 


29 MURRAY ST., NEW YORK. 155 FRANKLIN ST., BOSTON. 





9 In.—3¢ Horizontal Roughed, 


10 In.—Opal. 


10 In.—Roughed all over. 


WE MAKE A SPECIALTY 


ELECTRIC. GLOBES, 


IN 





12 In.—¥ Vertical Roughed. 


OF ALL SHAPES, 


Our Facilities Enable us to Offer Special Inducements in 


QUALITY AND PRICE. 








14 In—Clear Flint. 


W.LLIBBEY &SON, 


BOSTON, MASS. 
SHND FOR PRICES. 





THE 
CONNECTICUT DISTRICT 


Telegraph & Electne Co 


Brewis & Co., 101 BANK STREET, 





DETRO?Y®. aEEOE. 


WATERBURY, CONN, 


Cedar Telegraph Poles Zines, Leclanche Zines, 


MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 
OAK AND LOCUST PINS, |°**\neocoat sarrany zincs, 


BROWNLEE’S CONCAVED BRACKET. 


with <n Screw or Patent Spring Con- 
nections, and well amalgamated 


BUNSEN BATTERY ZINCS, 
ZINC PLATES, 


MADE FROM PURE SPELTER, 


WOOD AND BRONZE PUSH BUTTONS, 
BURCLAR ALARM SPRINCS. 





Send for Cataloc™™ | 


Clear, Roughed, or Opal Glass. 





FRANKLIN S. CARTER. Cuas. M. WILKINS. 


ESTABLISHED 1867. 


E. Warp WILKIN. 


j) PARTRICK & CARTER, 


Manufacturers of and Dealers in every description of 


ELECTRICAL SUPPLIES for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, ETC. 


Sole proprietors of the Patent Needle Annunciator. Annunciators, Burglar Alarms, Electric 
Bells, Batteries, Wire, etc. Illustrated catalogues and price lists sent free. 


No. 114 SOUTH SECOND STREET, 


T, L, a, AND TAPE. 


High Insulation, Thoroughly Waterproof, 
No Abrasion. 


E.H. BATCHELER, Sole Agt. 
328 Washington Street, Boston, Mass. 


- - PHILADELPHIA, PA, 








THE NEW 


VOLTA PAVIA 


PRIMARY BATTERIES, 


For Yachts and Railway Cars and Private 
Residences, etc.. 


ARE NOW READY. 


ALSO, 


VOLTA PAVIA SOLUTIONS. 


For Prices and Particulars Apply to 








VULILA. 


CHEMICAL ELECTRIC LIGHT & POWER COMPANY 


No, 95 MILK STREET, BOSTON, MASS. 


Consolidated Electric Light Co. 


Owning and Operating the 


sige * Natal -MAN PATENTS. 


EXECUTIVE OFFICES: | rue Walnut, OFFICE 


Mf, 0% Walnut Street; 
Mat tual Life Building, "hae OFFICE : 

\ NEW YORK. 4 Pearl Street 

\\ CUARLES H. BANES, HUGH R. GARDEN 
\ President. Vice President. 





Hl HENRY C. DAVIS, Treas. and General Manager. 
/ Plans and Estimates Furnished for all kinds of 
INCANDESCENT LIGHTING. 


"STIMATES FURNISHED for the Thomson - Houston 
System of Arc Lighting. 
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MANUFACTURERS OF 





HECLA pian LICHT COMPANY, A PerrFect ELeEcTrRIC LICHT CLOBE. 


MACHINES, LAMPS, Ets 


FOR ARC AND INCANDESCENT LIGHTING. 


The Simplest and Most Perfect Machine in 
the Market. 


_ AComplete Incandescent Electric Light 

: Machine for 20 Lights, $ 160. 

p) Machines for Larger capacity. Prices on 
F plication. Estimates fur complete Electric 

ie ht and Steam Plants made on application. 

MOTORS, 


ELECTRO - oaezeee MACHINES, 
INCA nie NT LAMPS, 
WAYS IN STOCK 
Address, for aa information pear circulars, 
26% EAST 42d ST., NEW YORK. 


ELECTRIC 
FANS 


Torun from 8 to 100 hours. $10 to $25 complete, with 
Battery. Edison Lamps, Batteries, etc. 
Send 5ct. stamp for ‘Catalogue. 
THE STOUT, MEADOWCROFT Co. 
Authorized Agents for Edison Lamp Co. 
84 FULTON STREET, NEW YORK. 


ELECTRIC LICHT. 


HENRY C.REES, 
23 aud 25 South 4th St., Philadelphia, Pa. 


Undertakes the furnishing and erection of 
Electric Light Plants of Every System. 


And Solicitors of Patents, Incandescent Wiring and Repairs to Dynamos and 
Lamps a Specialty. Estimates furnished 


WASHINGTON, D.C. on application. 


Roberts-Brevoort Electric Co., Limited. 


THE ROBERTS 
Permanganate Battery 


This is the Best and the Cheapest Open-Circuit Battery in the 
market. It isfar superior to any of the Sal- 
Ammoniac Cells now in use. 
Electromotive Force, 1.8 Volt. Amperes, 2.u. 

When the battery is exhausted all that is necessary is to sup- 
ply anew solution; the battery is then as good asnew. The 
zincs will last through two rechargings of the battery. Each 
Cell, with a single charge of solution, will outlast aad out- 
work any sal- aumpontins batte 

’ 








SHEPARD’S CELEBRATED 


Screw-Cutting Foot Lathe, 
CAP LATHE, $125. 


Foot and Power Lathes, 
Drill Presses, Scrolls, Saw 
Attachments, Chucks, Man- 
drels, Twist Drills, Dogs, Cal- 
pers, &c. Send’ for ¢ata- 
logue of outfits for amateurs 
or artisans. Address, 


see l. I. SHEPARD, Agt., 
134 E. SECOND STREET, CINCINNATI, O. 


PAINE &* LADD, 


HALBERT E. PAINE, 
Late Commissioner of Patents. | STORY B. LADD. 


Attorneys in Patent Causes 

















OMPLETE - $1.00. 
Liberal Discount to the trade. Send for Price List and De- 
scriptive Circular. Address office, 


2 206 BROADWAY, NEW YORK. 
t2@"For sale by all First-class Electrical Supply Houses. 


HOUSEHOLD ELECTRIC LIGHT CO. 


MANUFACTURERS OF 


COMPLETE SYSTEMS OF ARC AND INCANDESCENT ELECTRIC LIGHTING. 


New England Agents for the Acme Automatic Safety Engines, only Oil Engine that will run Electric 
Lights, 1 H. P. Engine. gives six 20 candle power or eight 16 candle power for 3 cents 
perhour. Engines for boats and small powers. 


153 ESSEX STREET - - BOSTON, MASS. 


THE ELECTRICAL SUPPLY CO., 


LICENSED AGENTS FOR THE SALE OF 


Electric Gas Lighting Apparatus, 


UNDER PATENTS CONTROLLED BY 


iu. BOGART, 











A - 
INCLUDING THE BARTHOLDI AUTOMATIC BURNER. 


The Smallest, Neatest and Most Perfect Auto- 
matic Burner Manufactured in the world. 


THE ELECTRICAL SUPPLY CO., 


171 Randolph Street, Chicago. 
17 Dey Street, New York. 


THOMSON: HOUSTON ELECTRIC CO. 


PRINCIPAL OFFICE, 


178 DEVONSHIRE STREET, BOSTON, MASS., 


Furnishes the only Perfect 


Automatic, Self-Regulating System of Electric Arc-Lighting inthe World 


Ir oll desirable qualities of Enzcrrro Aro-Licuts, the Thomson-Houston System 
has no equal. The Lights are superior in color and steadiness, and the entire 
apparatus is more economical. efficient and safe, more easily ‘managed, 
and less liable to derangement than any other. 


The wheenastliaiatens Electric Company 
was awarded the First Prizx for the best system of Arc-Lighting, and the dest Arc Lamp, at 
the Cincinnati Industrial Exposition of 1883. 
The Thomson-Houston System 
has been awarded superiority in all the competitive tests to which it has been subjected. 
New Illustrated Pamphlet will be sent on application. 


FACTORY, 
ANSONIA, CONN. 








THE 


THE UNION GLASS COMPANY, 


HALF GROUND (Horizontally). 
BOSTON, MASS., 
U.S.A,, 


MANUFACTURERS OF EVERY DESCRIPTION OF 


ARC ano INCANDESCENT 





4x10 inches. 


ELECTRIC-LIGHT GLOBES 





SEND FOR PRICE-LIST. 


Brady Electric Light Mast Arm. 


f{ | H. M. LINNELL, Selling Agent, Hartford, Conn. 


T. H. BRADY, Patentee and Sole Manufacturer + 
NEW BRITAIN, CONN. 


New York, January 5, 1886. 
T. H. Brapy, Esq., New Britain, Connecticut, 
Dear Sir--t am much pleased with your Mast Arms forarc lamps. They are 
simple in construction, ed in price, and poueeey adapted for all purposes 


was, rojecting lamps a uired. Yo ruly, 
BRUSH-SWAN ELEC rRIC LIGHT. 6o. br NEW ENGLAND, 
J.B. Powe x, General M Manager. 


BROOKLYN, NEw York, December 16, 1885. 
Mr. Taos. H. Brapy 


Dear Sir.— Some few months ago we substituted your Mast Arms for some 
swinging lamps (i. e., lamps ‘oc in the middle of the roadway), and 
find them a vast improvement. e were troubled with the old style G car- 
was slipping by when the trimmer was _— lamp out to its position. 

We find no suc — with your Mast Arms, and are very much pleased 
with same. Should pleased t pod aaze you send anyone to inspect same. 




















MUNICIPAL ELECTRIC LIGHT CO, <x 
Cas. OooPEr. - 








TANDARD “THE ELECTRICAL REVIEW," - 
ELECTRICAL - the world of cleckneal sciences edited wit cae. one, 
INSTRUMENTS, | leaito: race. 3 io rellbla, ta sows cotsmne beigat 
Galvanometers, way 2 Best Seivetaing - &. in the cheettioal field. 
Bailey Combination Set, 


Pratt’s Speed Indicator, £0. 
ELECTRIC MFG.Co, 
P. O. Box 80, Troy, N. ¥. 


ALFRED F. MOORE, 


Manufacturer of 


Insulated Wire, 


for Telephone, Telegraph and Electric Light. 
OFFICE, LINE, AND 
Amnunoiator Wire, 
Magnet Wire, and Flexible Cordage, 


200 & 202 N. THIRD ST. 


PHILADELPHIA, PA. 








Lowest Prices 
FOR 
BELLS, 
E. W. HAZAZER, 


32 Frankfort Street, 
NEW YORK. 














EGURITY 


Mutual Benefit Society 


No. 233 Broadway, New York, 


(Opposite Post Office.) 


ONLY TWELVE ASSESSMENTS 
dave been levied since the Society boom business, 








MITCHELL, VANCE & CO, 
OSs c= 
—S=MANUF ACTURERS, 


ere added a department for the ater | of 
Electroliers and other fixtures adaptable to any 




















averaging three a year, and making the cost for m of Incandescent El also C 
assessments to a man of 35 years, but $3.05 & year Hnati ation Le tab ieet | ne, als Ligh ght 
or each $1,000 of insurance. Estimates and designs furnished upon applica‘ ~ 


Send for Clroutare. Aguas Wames > 
ge Remunerative employment offered energetic 
and reliable men inall seotions of the United States. 


836 & 838 BROADWAY. 
NEW VORK 


Schuyler Electric Light Co., 


Manufacturers of 


YNAMO MACHINES 
FOR INCANDESCENT AND ARC. 


The most cacy system of both Incandescent and Are Lighting. Entire free- 
dom from hissing and wry ta hy in our Are Lights, and long life and great bril- 
liancy in our Incandescent Lights. 
Machines with perfect automatic regulation, reliable and efficient. 

tes oy, for lighting from Central Stations or for 
isolated pl plants. Illustrated sent upon application, A 


SCHUYLER ELECTRIC LIGHT C0., 








New York Office: 





44 BROADW“- Hartford, Conn. 
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JARVIS ENGINEERING CoO., 


BOSTON, MASSACHUSETTS. 


CONTRACTORS FOR 


Complete Steam Outfits for Electric Lighting Stations, Steel Boilers with Jarvis | 


Furnaces to burn cheap fuels, Armington & Sims Engines, Ete. 


SEND FOR CIRCULARS, 





THE 


India-Rubber & Gutta-Percha Insulating Co, 


MANUFACTURERS OF 


ALL KINDS OF INSULATED WIRES AND CABLES. 


Guaranteed to give satisfactory services under ground and over head. Specially adapted for 
Chemical Works, Paper Mills, Dye Works, Coal Mines, étc., etc. 


- PRICES AND SAMPLES ON APPLICATION AT 


No. 159 Front Street, New York Citv. 


STANDARD. UNDERGROUND CABLE COM'Y, 


MANUFACTURERS OF 


The WARING ANTI-INDUCTION and BUNCHED 


Telegraph, Telephone and Electric Light, Underground and Submarine 
oes (AS CSS eee 


LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS. 
Ao. 128 Pearl St., New York City. {At Wors.,.} No. 88 Fourth Ave., Pittsburgh, Pa. 


SCHAEFER ELECTRIC MFG. CO. 


INCANDESCENT LAMPS, From 1O to 100 Candle Power. DYNAMO MA- 
CHINES of Improved Construction. 
Proposals and Estimates furnished for Complete Installations of Incandescent plants upon application to 


P.O. Box, 3068, Boston, Mass. 
FACTORY AT CAMBRIDGEPORT, MASS. 


MAGNETO SIGNAL BELLS. 


No Battery Required. 


$4, $6, 


We make a specialty of the manufacture of these bells for 
our Fact Companies, and after an experience of many years, 
our facilities for the prompt execution of large orders are un- 
equi 

Close attention given to furnishing samples for special orders. 


VIADUCT MANUFACTURING CO. 


OF BALITID_OR=E.- 
A. CG. DAVIS, President. A.B. PROAL, Secy. & Treas. 
Office, Norii-West Corner Charles and German Streets, 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Telephone, Telegraph, Electric Light, Fire Alarm 
and District Telegraph Supplies. 
SEND FOR ILLUSTRATED CATALOGU SB. 


















and upwards, according to style desired. 
Discount on large lots. 





THE IDE ENGINE, 


THE MOST SIMPLE, DURABLE AND ECONOMICAL 


Automatic Cut-Off Engine 


In the World. References furnished from 
7A the most successful Electric Light 
aor > _ United States. Medal 

ighest Award from 
Franklin. mieten of Philadelphia, Pa. 


MANUFACTURED BY 


, Foundry and Machine Dept. 


Harrisburgh Car Mfg. Co. 
ponent PA. 


HARRIS-CORLIS STEAM ENGINE 


BUILT 


WILLIAM ri icine. 
PROVIDENCE, R. | 


From 10 to 2000 Horse Power, with Harris’s Im. 
provements. These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 


MOST ECONOMICAL STE’ M EN- 
CINE BUILT 


ELECTRIC LIGHT COMPANIES TAKE NOTICE! —= They are cspecially 
adapted for all purposes where continuous service at uniform speed is required and at the 
minimum of cost of repairs. 











Send for a copy of Engineers’ and Steam Users’ Manual, by J. W. Hill, M. E. Price, $1 25. 


New Taneve Buckeye Automatic Cur-Orr Enewes. 


In Use Over 1,00 25 to 1,000 H p 
9 . « 








hi 


d result of long experience 
with a whine —a coos and most careful revision 
of all details. by 4 are esigned and constructed for heavy 
di or high rotative speeds. 
Highest prevents oy Ct... in Steam Consumption and 
sapetioe regulation guaranteed. Self-Contained Automatic 
3 't-off Lae 12 to 100 H.P, for driving Dynamo Machines 
SSPE CIA tfony = rated Circulars wit! i data as 
to 2B gpa am Engine Construction an orman 
ree by mail, Address it iia 


BUCKEYE ENGINE CO., Salem, 0. 


SALES sen nan 


W. L. SIMPSON, Eastern Sales Agent, No. 70 Astor beso) New Yor' 
. W. ROBINSON. cor. a hinten and Jackson Sts., Chicago, IM. 
ROBINSON & CAREY, St. Paul, Minn. ‘and PRAY MANUFACTURING CO., Minneapolis, Mina. 
ruomas S. Harrison, President. 











Kenton Warne, Secretary and Treasurer. 
ALFRED F, Moore, Vice-President and General Manager. 
Directors: Thomas 8S. Harrison. Henry C. Gibson, David Brooks, W. F Russell, Alfred F. Moore. 


THE ELECTRICAL CONSTRUCTION AND MAINTENANCE (0., 


Manufacturers and Contractors for the 


—BROOKS— 
Underground, Overbeadand Submarine Cables, 


FOR TELEPHONE, TELEGRAPH AND ELECTRIC LIGHT PURPOSES, 
Operating under patents of David Brooks’ Oil System. D. Brooks, Jr., Anti-induction Lead Armord 
‘ables. 





OFFICE: 200 AND 202 NORTH THIRD STREET . - PHILADELPHIA. 











Every requisite for the most 
perfect system of Electric Light- 
ing, at prices which insure a 
profitable investment to the pur- 
chaser. 


ADDRESS, 


Western Electeis Company, 


CHICAGO OR NEW YORK, 


MANUFACTUREDS C7 AND DEALERS IN ALL KINDS OF 


Electrical Apparatus «« Supplies. 
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THE UNITED STATES ILLUMINATING C0. 


59 AND Gi LIBERTY STREET, NEW YORK. 


SOLE GRANTEES OF THE PATENTS OF WESTON, MAXIM, FARMER AND OTHERS FOR THE 
CITY OF NEW YORK AND VICINITY. 

Five years’ practical experience in the installation of these well-known systems of Arc and Incan- 
descent Electric Lighting, enables the Company to give the most perfect, reliable and economical 
Electric Lighting known. 

Among the most prominent installations which this Company has effected in the city and vicinity, 
are the following: 


New York Post Office, St. Denis Hotel, Press Club, 
Washington Building, Bechtel’s Brewery, Staten Island, Delmonico’s, 
Mortimer + wags Brooklyn Eagle, Hotel Brunswick, 
Union Ferr. Cougeman & Muller, Turtle Bay Lotus Club, 
Penseylvexia R. Ferry, Union Club, 


Equitable : Building, 
New York Ferry Co., 
Hotel Dam, Tribune Building, Theodore Stewart, 
Hotel Normandie. U.S. Custom House. Hotel Royal. 


Estimates made by Experts at short notice, on application at the office of the Compan” | 


THE BISHOP CUTTA-PERCHA CO., 
Q Na 420 to 426 East 25th St., N. Y., 
\ oa 0 as 


< Have improved machinery and increased facilities for making 


& Submarine, Subterranean and Aerial Cables. 


We ruarantee our productions 
TO BE SUPERIOR TO ANY IMPORTED, 


and to sell at d Wy which will render importation unnecessary. 
All the @ PERCHA insulated cables made in this 
country have been manufactured at our works. 


All kinds of Insulated Wires at the Lowest Prices. 
PURE GUTTA-PERCHA FOR ALL PURPOSES. 
- MARKS, Supt. HENRY A. REED, Sec’y. 


CARBONS 


FOR ARC LIGHTING. 


Only Manufacturers using Natural Gas, 
thus securing 
| Oniformity, Durability & Superior Light. 


PITTSBURGH CARBON CO., lim’d, 


PITTSBURCH, PA. 


Union Square Hot 


Mutual Life Insurance Co., Brockiea Bridne -,, —— 
° 


Coleman House, 








THE CURT cartas 


Actually the cleanest, most durable and practical, thereby the 


most economical and effective cell In the market. 4 experi 
menting, for medical purposes, for the = —— 
no moresuitable ceil could be foun 
ADDRESS FOR sont nang 


CURT W. MEYER, 357 Fourth Ave. New York. 











BURNHAM 


SELF-OILING 
Automatic Steam 





These carbons are made of the 
BEST MATERIALS, 
and with the latest im moved machinery, of any 


Patented Feb, 23, 1886, 
Cataloguessent free by 


Burnham Engine Go, 
YORK, PA, 


required degree of hardness, and can be 
used in all makes of Electric Lamps. a 

The regular sizes, 12 inches oy run from 4 inch =f 
to 1 inch Cone ter. et varying | b sixteenths. 

Special LE ZES to Order. 

A large and c ane stock adage on band. 

The want of a high order of battery plate has 
long been felt. Those wishing such would do well 
to use the 

BOULTON PLATES. 

Special attention is given to the manufacture of 
all sizes to order. 

Price Lists and full information furnished on 
ener. 

Also Exclusive Agents of the celebrated 
AUSTRIAN Cored CARBON 
for the United States. 


Bourton CARBON WORKS, 


Foot of Wilson Avenue, 
CLEVELAND, OHIO, 








ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS 
Telegraph and Telephone Supplies, 


No, 1408 Penna, Avenue, 
Opp. Willard's Hotel, WASHINGTON, D. C. 


) NEW ENGLAND 
BUTT C0. 


Providence, R.I., 


MANUFACTURERS OF 


BRAIDING MACHINERY 


rls unable, 
"Telephone 


AND 


ELECTRIC-LIGHT WIRE. 


ALSO 
SINGLE AND DOUBLE 















Ofevery Description 
for Silk, Worsted 
and Cotton Braid. 


FINE CASTINGS A 
SPECIALTY. e 





~has 


16x24 DUUBLE BRAIDER. 























SOUTHERN = 
= ELECTRIC — 
COMPANY. 


--Feetaic LIGHT SUPPLIES. 


Insulators, Cross-arms, Locust and Oak Pins, Chestnut 
and Cedar Wire Poles, Turned Lamp Posts, Cal- 
vanized Iron Pole Steps, Ornamental Wrought 
Iron Brackets, Insulated Coppe 
Line Wire, &c. 


REPAIRS TO MACHINES AND LAMPS OF ANY SYSTEM MADE 
PROMPTLY. DUPLICATE PARTS OF APPARATUS 
FURNISHED ON RECEIPT OF SAMPLE. 


We manufacture and keep in stock PHOSPHOR-BRONZE BRUSHES, which are in every 
way superior to the copper brush. They spark less, last longer and do not cut the 
Commutator. Commutator Rings last twice as long when our Brushes are used 






































Fittings for Incandescence Lamps made to order, includ- 
mm Sockets, Holders, Switches, Cut-outs, Shade 
holders and all other Appliances neces- 
sary to the business. 





Hoen Building, North & Lexington Sts. 
CONSTITUTION re MONUMENT STS., 


BALTIMORE, MD. | 
THE KEELYN ELEcTRrRic Co. 


MINNEAPOLIS, MINN. 


ELECTRICAL SUPPLIES. Installers of Electric Light Plants, Telephone Systems, Fire 
Alarm Systems and Electric Apparatus. 


Office and Factory, No. 608 NICOLLET AVE. 


United States Electric Lishtingy Go 


SOLE MANUFACTURERS OF 


WESTON 
DYNAMO MACHINES 


FOR BOTH 


Are and Incandescent Lighting and Electro plating. 
WESTON + ARC + LANWIPS, 


Weston Incandescent Lamps, 
ee MOTORS, AUTOMATIC REGULATORS. 


Fixtures, Fittings, &c. 


THE WESTON SYSTEMS or 
Are and Incandescent Lighting 


ARE SUPERIOR TO ALL OTHERS IN 


EFFICIENCY, SAFETY, RELIABILITY ano 
Perfection « Automatic Regulation. 
Full information with item onl aalhdiabas furnished upon application 

General Office, 69 & 61 Liberty St., New York. 
Chicago Office, 216 LA SALLE STREET. 
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WILLARD L. CANDEE, | 
Treasurer. 


CHARLES A. CHEEVER, 


President. IN 


TRADE MARK. 


THE OKONITE COMPANY, 


MANUFACTURERS OF 
egraph and Electric Light Wires Fath | Gables for Under- 
Veet reg and Sienarine and Aerial Us 


13 PARK ROW, - - - NEW YORK. 


Thermo ess and Thermostatic Fire-Alarm Apparatus, 


OUR PATENT CLOSED-CIRUUIT SYSTEM IS ABSOLUTELY RE- 
LIABLE AND ECONOMICAL, AND DOES NOT GIVE A 
FALSE ALARM WHEN THE CIRCUIT IS 
BROKEN ACCIDENTALLY. 

Our patent hydro-carbon thermostat is ornamental, ad- 
justable and never ailing, closing or opening the circuit with 
great force, and does not destroy itself by use. A sample ther- 


mostat mailed on receipt of one dollar. 
Territorial rights and licences can now be negotiated. 


Thermostat Two-thirds Actual Size. SEND FOR CIRCULAR TO 


The Martin-Wilson Automatic Fire Alarm Co., 53 State St., Boston, Mass. 











ANSONIA BRASS & COPPER 60., 


Manufacturers of 


Pure Electric Copper Wire, 


BARE AND COVERED, OF EVERY DESCRIPTION. 


“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


Warerooms: 19 & 21 Cliff St.. New Yor> stories: Ansonia, Conn. 
incanaescent Lighting on Arc-Light Circuits. 


The Brown Automatic Converter 


Will supply and take care of ten to twelve 16 C. P. Incandescent Lamps, at any point on an aro-light circuit from 
an initial current equal to 2,000 C. P. arc lam 

Can be used with any make of arc-light dynam 

Any number of the lamps can be turned on or of without affecting the rest. 

Invaluable to arc lighting companies as a means by which they can secure customers, from one up, for incan- 
descent lighting anywhere on their circuit, without involving the large expense for incandescent ¢ lighting plants, 
or the necessity of getting a large number of subscribers to commence wit. ddress, 


THE BROWN ELECTRIC CO., 
400 WOOD ST., PITTSBURGH. PA. 











DAY'S Kerite Insulated |” 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally, 


The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. All rubber and gutta-percha compounds are very 
short-lived when placed either in the air or underground, and the supposed new 
insulating materials now being presented to the public, are most of them old 
and discarded experimental products, The present high standard and uniform 
quality of Kerite is the result of 30 years’ experience. 

The attention of TELEPHONE MANAGERS is especially asked to our ANTI- 
INDUCTION TELEPHONE CABLES, they eing the most practical and 
durable in the market, 

TELEGRAPH, TELEPHONE and ELECTRIC LIGHT Wires, for either SUBMA- 
RINE or UNDERGROUND work a specialty. Estimates for complete systems 
of underground wires and conduits wiil be furnished on application. 


AUSTIN G. DAY, AY, Sole Mannfacturer, 
CLARK B. HOTCHKISS, Gen’l Agent, 
16 DEY STREET, NEW YORK. 
THE BEST IS Tha CHEAPEST. Sy 


38 C onductor 





Aeria 
ae .... Cable. 


Cs 
The Brush- Swan Electric Light Co. of New England. 








L. STRONG, President. GAYLORD? McFALL, Secretary. 
4 a ; JUILLIARD, Vice-President. R. W. ABORN, Treasurer. 
OHN B. POWELL, General Manager. 


REMOVED TO Nos. 204, 206, 208, 210 ELIZABETH ST., NEW YORK. 


WHERE ELECTRICAL a FOR ALL THE VARIOUS MODE 
F LIGHTING AND TRANSMITIING OF POWER ARE IN OPERATION. 


NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE. 





NO OTHER emaemidaeea” ao APPARATUS IS AS DURABLE,— 
E FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 
Arc Lights of various Sizes. 
Arc and Incandescent Lights from one Dynamo and Circuit. 
Incandescent Lights of various Sizes from Special Dynamo for 
Central Station Lighting. 


Surveys and Estimates Furnished by Experts. | 


YSTEM 
COMPRISES: 
Cost of Apparatus Greatly Reduced. 





t@”~- This company owns and controls all the Patents for ARC LIGHTING issued to CHAS. F. BRUSH, 
of Cleveland, for the New England States, New York, Pennsylvania, New Jersey, Delaware, Maryland, 
and the District of Columbia; also the Swan Patents for the same territory. 
G. W. STOCKLY, President. J. J. TRACY, Vice-Prest. W. F. SWIFT, Secretary. 


J. POTTER, Treasurer. N. 8S. POSSONS, Supt. W. 3. POSSONS, Asst. Supt. 











THE BRUSH ELECTRIC C0., 


The Sole Manufacturers, under all the patents of neg F. Brush, for Electric Bhi Storage 
ont —_ Carbons, Electro-Plating Machines, Electric-Motors, & 
FURNISH the ONLY COMPLETE and PERFECT SYSTEM OF ELECTRIC LIGHTING. 
lostians for Are Lighting, giving lights of 1,200, 2,000, 3,000, 4,000 and up to 100,000 candle power. 
Our No. 8 machine gives 65 lights of 2,000 c. p. with about 45 H. 
Over twenty different styles of arc lamps, for indoor and outdoor use, and for tower lighting. 


MACHINES INCANDESCENT LIGHTING, 


adapted for use with Swan Incandescent lamps. These machines are automatic ana Jo not require the 
use of any switckes or resistances outside of the machine to govern the current. Will run any number 
of lamps from one up to the full capacity of the machine, without change of speed and without the use 
of any apparatus outside of the machine. 

















Our prices are lower than other makers. 

Storage Batteries, for Incandescent Lighting and for Electric Motors. Our storage batteries are the | 
only practical ones offered in the market. They are especially adapted for situations where lights are | 
needed for only four or five hours per day and where it is convenient:to use power during the day to store 
up the current. There are thousands of such places where our storage battery must eventually be used. | 


CARBONS For ARC LAMPS. | 


Our carbons are the purest and best made. We have the largest and most fully equipped carbon factory | 
in the world and our prices are very low. 


ELECTRIC MOorToRs. | 


We have commenced the manufacture of the Brush Electric Motors and shall soon be prepared to fill 
orders for all sizes from one up to forty horse-power. In many locations these are t) e most economical 
a of power and will largely used by Lighting Companies and others whe e small powers are 





THE BRUSH ELECTRIC CO. ‘Cinna rie 


8. A WILLARD, ESTABLISHED 1858, H.C. ADAMR, 


snl @aa le. BO OTH & H P. c. eka 
oumes: MANUFACTURERS OF . Yo PEs, 
BARE AND INSULATED WIRES 


—— FOR——_ 


ELECTRIC LIGHTS, TELEGRAPH AND TELEPHONE. 
SOLE ACENTS FOR 
“FOREST CITY” Carbons 7", 77rerre 
WAREROOMS, {35 Murray Sect NEW YORK. 1i7 Gongress’st.,¢ BOSTON. 


Factories, WATERBURY, CONN. 


BRIDGEPORT BRASS C0., 


BRIDGEPORT, CONN., 


INCORPORATED 1865. 


BRASS, COPPER AND GERMAN SILVER 


WIRE ano ROLLING MILLS, 


Bare and Insulated Copper Wire for Electric Conductors a social 


SOLE AGENTS FOR THE 


BRIDGEPORT ELECTRIC MFG. CO. 


THE ARMINGTON & SIMS 
Automatic Cut-Off Engine, 


OR ALL PURPOSES WHERE POWER IS REQUIRED. 


CLOSE REGULATION, 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE. 
OVER 1,700 ENGINES IN USE 
SELLING AGENTS: 


JARVIS ENGINEERING CO., 61 yang St., Boston. | TANNER & DELANEY ENGINE CO., Riche md, Va. 
Piece ENGINEERING CO., St. Louis, Mo. | MORTO 2 & CU., Baltimore, "Md. 














| J. F. BAN DALL, Warren, Ohio WM. MINNIGERODE, Atlanta, Ga.” 
oun R. MARKLE, tyne te Mich. A. J. Ml a cpl ie, Va. 
H. B. SMITH MACH HIN ECO. b25 Market St..Phil.,Pa. | W. R. BURG Greensboro, N.C. 
F. H. HAYWARD, 201 La Salle St., Chicago, Ill. W.S. 8. JOHNS, Pensacola, Fla. 

8.8. PE GRAM, Macon, fia. 


- W. ANDERSON, New Orleans, La. 
E. P. HAMPSON & CO., 36 Cortiundt St., New York. | ; A. HAUSER, Montgomery, Ala. 


THE NATIONAL 


ii Marshall, 
Wi + sto nade nde CONDENSERS. TIME REGULATING COM" Y 


STANDARDS A SPECIALTY. 
Rooms 2 and 4 University Building. BOSTON, - 


Corner Waverley and University Places, New York. | Isnow prepared to contract HO ae 













= Every minute of the day or night. 
reco thout 
SWIFT-RUNNING MACHINERY. cuter Guyly Meters ot Ga'pessiver, We 


By ONE INSTRUMENT in an exchange any 
G3 <1 | number of subscribers in that exchange can be 
| calling, and the signals are plainly audible. 
Warranted to run steady and smooth, and without stretching. | 
Write for particulars and pricesto 


| Telephone Companies 
Wl AGES me the Lap States for the use of its Instruments 
dae or send 
ELECTRIC. Accurate Time Signals by Telephone 
ELEATHER | BELTING } | furnished with Accurate Time at a nominal 
FAT, | price per year. 
No change in subscribers’ instruments required. 
MOST RELIABLE FOR DYNAMOS AND | P0¢s not interfere with conversation, The su>- 
| For full particulars, please address, 

CHARLES. A. SCHIEREN &CO., | 
MenuiactarersondTennersofQak LastherBaitng | JOFIN M. ORAM, 
GENERAL MANAGER, 
P. 0. Box 1351, BOSTON, MASS. 


47 Ferry Street, New York. 
{6 ARCH ST., PHILADELPHIA, 86 FEDERAL ST., BOSTON 











